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Introduction 


In recent years palynological investigations of sedimentary strata have been widely pursued. It is 
as a result of these researches that possibilities of the use of such studies for a variety of applied aspects 
has become evident. At present these studies are being sucessfully utilised for geological dating of 
otherwise undatable and seemingly unfossiliferous rocks, regional correlation of sedimentary strata 
including coal seams and oil shales, location of fossil beaches and lagoons in oil prospecting and also in 
such diverse fields as Archaeology, Medicine and Forestry. 

The present investigation deals with the palynological study of Upper Carboniferous Coal 
Measures in the Saar. These Coal Measures include a large number of economically important coal 
seams and have not been fully investigated for its Sporae dispersae so far. This coal bearing, geological 
succession provides an almost conformable sequence of strata ranging from Westphalian C to the end of 
Stephanian, thus enabling a close study of the succession of spore floras during this geological period. 

The present treatise contains only a systematic description of the Sporae dispersae of the Saar 
Coal Measures. The conclusions regarding the broad stratigraphy of this basin, on the basis of the 
vertical distribution of the Spore genera, have already been published (BHArpwayj 1955). 

The Saar Coal basin formed part of a large sinking zone which originated during Upper Carboni- 
ferous. This zone extended SW—NE from what is now called central eastern France into western 
Germany. A part of this zone now lies in the Saar. The sedimentation in this zone ended in the Upper 
Rotliegend times. 

The Saar deposits are of a purely limnic character. These consist of conglomerates, sandstones as 
well as shales and inbetween these lie numerous coal seams out of which 95 seams with a total thick- 
ness of 45 meters are worthy of being mined. The seams are rather irregularly deposited and frequently 
show partings. Their thickness is very variable. 

The oldest sediment is supposed to belong to Westphalian C followed by Westphalian D. The 
latter is topped by a thick conglomerate known as the conglomerate of Holz, supposed to represent an 
unconformity. Lying above the conglomerate of Holz is again a continuous succession of sediments 
representing the Stephanian. The coal seams are distributed all over this Westphalian C — Stephanian 
succession. They are rather most numerous in the oldest strata and gradually become fewer in the 
Upper Stephanian. 


History of micropalaeobotanical studies on the Saar Coals 


The chronological growth and development of studies on the nature of microscopic constituents of 
coal for the benefit of science as well as industry is so very well known to Geologists and Palaeonto- 
logists alike that a repetition will be superfluous. However in order to be able to understand and 
appreciate the findings in succeeding chapters, a review of the micropalaeobotanical work done on the 
Saar Coals in the past and which has been published in pieces, usually not available to readers for 
reference, is considered more practical. 

In spite of the great economic value of the coal deposits of Saarland recognised by France as well 
as Germany since a long time, only a few studies in the nature of microscopic constituents of these coals 
have been accomplished so far. For Geological purposes the abundance of plant megafossils has proved 
handy and much of the stratigraphy and coal seam correlation in this region has been attempted on 
that basis. On the other hand studies on the Sporae dispersae have been very few and those too relating 
only to the megaspores. SaxaBr (1936) investigated only a few seams but ZERNDT (1940) made a very 
comprehensive study of these coals for megaspores. The miospores contained in these coals have never 
been studied before. 

SAHABI (loc. cit.) examined only the lower part (Westphalian C) of.the geological profile in Saarland 
to compare the megaspores with those from the coals of similar age in Bassin Houiller du Nord (Crespin) 
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and Bassin Houiller du Pas-de-Calais (Liévin, Noeux, Courriéres, Clarence). Two seams from Bexbach 
mine (Veine 9 and 14) and one from Wellesweiller mine were examined by Sanası but only one of them 
(Veine 9) yielded many well preserved megaspores (SAHABI, Pl. I, Figs. 6—9). 

ZERNDT (loc. cit.) carried out a detailed investigation of all the important coal seams from the Upper 
Carboniferous geological profile in Saarland. He notes the occurrence of 13 of his previously described 
types i.e. Types, 1, 2, 11, 11a, 14, 17, 20, 21, 24, 44, 25 and 31 and two new species named by him as 
Triletes saarensis and Tril. laxomarginalis. According to Zernpr (loc. cit.) the former approaches Tril. 
potosiensis from Bolivia and the latter indicates in general the pattern of Tril. triangulatus ZERNDT 
(Type 17). Zernpr also comments upon his earlier described (1937) Tril. auritus var. grandis (Type 11a) 
of which he found rich representation in the Saar Coals. He includes in this variety some megaspores 
having smooth, weakly shining, nearly dull exoexines of brown colour. Zernpr has also reviewed the 
taxonomic position of Whittleseyanian pollen and concludes that his type 31 (Dolerophyllum spp. ZERNDT 
1930) and Monoletes ovatus Scrorr (1938) correspond to the pollen of Dolerotheca fertilis HALLE. 

Further on, ZERNDT comments upon the absence of certain megaspores such as Types 10129305) 
16, 37 and 45 which are very characteristic and frequent in Westphalian C—D of Bohemia, Ruhr, France, 
Scotland and even in Illinois (U.S. A.). ZERNDT also compares the distribution of many types which are 
present in the Saar and also elsewhere, especially those found in the younger beds. 

ZERNDT examined numerous samples from the seams of different mines. In most of the cases 
3 samples from one seam i.e. from upper, middle and lower parts were examined. Maceration was 
done by ZETSCHE and KA.in’s method. From each sample 10 gms of coal was taken and the total number 
of megaspores recovered were counted and noted in a table giving the comparative figures of their 
distribution within a seam. 

In spite of the fact that Zernpr (loc. cit.) studied numerous coal samples from the various coal 
mines all over the Saar basin, his work is rather of limited practical value. In the first place most of 
the coal samples studied by him did not come out of such mines the stratigraphy of whose seams had 
been decided on the basis of detailed geological and palaeobotanical studies. Thus instead of investigat- 
ing samples from only such seams whose stratigraphical position in relation to the standard geological 
profile was established without doubt and then applying the results of such a study for the correlation 
of other indefinite seams, he accepted such correlation as was in vogue at that time and thence con- 
cluded upon the vertical distribution of megaspores. The present position regarding the stratigraphy 
of the seams in the Saar basin is that, but for a few mines e. g. St. Ingberter, Maybach, Reden, and 
Göttelborn, where the seams have been thoroughly, palaeobotanically investigated, in others the strati- 
graphical horizoning is based more on physico-chemical or petrological studies rather than palaeo- 
botanical. Considerable importance is thus being attached by the miners to the occurrence of bands of 
Fire clay (Tonstein) in a number of seams and these are acclaimed as important index-horizons. The 
confusion in ZERNDT’s conclusions is further confounded due to the wide taxonomic conception in defin- 
ing his megaspore types with the result that in certain cases it is not possible to imagine what morpho- 
graphic variations are represented in his types specially when they have not been illustrated. 


Material and Methods 


Most of the samples on whose basis this study could be possible were collected and sent by 
Dr. h. c. P. Gurnért of Bergschule, Saarbrücken. These samples which were sent to Amt ftir Boden- 
forschung, Krefeld, in a number of lots, were neatly labelled and carefully packed to avoid any chance 
of contamination or confusion. Some of the samples were supplied in triplicate but the rest were in 
duplicate. The samples collected from the same seam and mine were usually from widely separated 
spots. But for a few samples from Mellin and Viktoria mines, the rest of the samples were collected 
from such mines where the seams have been correlated to the standard geological profile on the basis 
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For ordinary study of miospores (iso-, micro and small megaspores) the well known method of 
SCHULZE (1855) was employed for maceration. As the object mostly was to study the megaspores as well 
as the miospores, bromination method evolved by ZETscHE & Kim (1932) was genereally adopted. The 
standard method as applied by Zernpr has been described by Diyxsrra (loc. cit. 12—13) and benne 
formed the basis of the procedure adopted by me which is as follows: 

Usually about 15—20 gms of coal is taken for each maceration, depending upon the grade of coal 
For high-grade coals it is better to take more. The coal is broken into particles by pressing it under à 
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Text-Fig. 2. Diagrammatic sketch of the fittings in the Fume-Chamber for Bromine-Nitric Acid maceration. 


spindlepress so as to have small flakes of coaly layers averaging 2—5 mm in size. The flakes are put in 
a widemouthed, glass stoppered, one Liter jar. It is advisable to take six jars at a time, treating six 
samples in one round. Each jar is permanently, serially numbered (1, 2, 3) and the name or number of 
each sample is carefully noted against numbers of the jars in a Maceration Register before transfering 
the coal pieces into the jars. These jars are now placed in a row in an acid-fast sink, kept in a fume 
chamber. Secured to the two smaller sides of the sink are two wooden strips supporting a third hori- 
zontal strip a few centimeters above the stoppers of the jars. The horizontal, wooden strip is fitted with 
six screws at regular distances so that each of these lies just above the stopper of a jar (Text-Fig. 2). In 
each jar, 5—8 cc Bromine is added to the coal and the jar is thoroughly shaken. This procedure is 
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usually done in the evening, just before leaving the laboratory. The amount of Bromine to be added 
depends upon the amount of coal and its grade. The following morning the jars are shaken once again. 
Then cold water is allowed to flow into the sink till it overflows through a hole about 6 cms high above 
the floor of the sink. Through out the subsequent procedure running cold water stands 6 cm deep in 
the sink. If water is not sufficiently cold (5—10° C) ice should be used as suggested by ZERNDT (DIJKSTRA 
loc. cit.). The worker puts on rubber gloves, rubber apron and a gas mask and then adds about 2—4 cc 
fuming HNO, to each jar, shakes the jar quickly, replaces the stopper very gently and puts the jar below 
one of the screws in the wooden strip which prevents the stopper from being thrown off by the pressure 
created in the jar. In the original procedure the screws are to be a little tightened, enough to let some 
fumes escape but still maintaining sufficient pressure to ensure thorough maceration. This operation 
increases risk of an explosion which almost immediately follows if the stopper gets tightly pressed. For 
the maceration of high grade bituminous and steam coals this pressure is absolutely necessary. In 
Saar-coals such pressurised maceration was not needed. After every 20—30 minutes, increasingly larger 
quantities (15—25 cc) of HNO, are further added till '/, of the jar is full. Meanwhile the jars are fre- 
quently shaken to allow uniform maceration which goes on for 2—8 hours depending upon the grade of 
coal i.e. lower the volatile contents of a coal, longer is the time needed for maceration. When the mace- 
ration is supposed to have completed, small quantities of water are added at 5—10 minutes time interval 
repeatedly till each jar is full. Subsequently the diluted contents of each jar are gradually poured out 
over a Miillergaze (0.06) sieve which is simulatenously washed by a thick spray of water so that the acid 
does not get time to corrode the sieve. The jar is again filled with water and the contents likewise 
poured out. This washing of the macerate is continued on the sieve till all the acid froth is removed. 
The sieve is then inverted over a large procelain dish and the residue washed down by a spray of water. 
Excess water is decanted off and out of the sedimented macerate 2—4 gms of material is taken in a small 
porcelain dish, covered with 10°/, solution of KOH and cooked to boiling. The rest of the macerate is 
covered with KOH solution and left to stand for 5—10 minutes. The latter is then transferred again to 
a Müllergaze sieve and thoroughly washed till the water is clear. This sediment on the sieve is now 
allowed to dry over a warm (50°C) iron-plate and contains megaspores, cuticles etc. The cooked sedi- 
ment is washed by repeated centrifuging till the decanted water is clear and this sediment is full of 
miospores. 

Out of the dried up sediment on the sieve, megaspores sporangia and cuticles are searched out 
under a binocular dissecting microscope. From the centrifuged macerate a drop with the suspended 
miospores is spread out over a part of clean glass slide and allowed to dry very slowly into a thin crust. 
When completely dry, the thin crust is mounted in Canada balsam under a thin (No. 1) cover glass. The 
remaining watery macerate is again centrifuged, warm Glycerinejelly added and the whole transferred 
to small, correctly labelled, tubes for storage. 

Examination of macerates. — The preparations for microscopic examination from each 
maceration bear the same number as the maceration number. Usually only two permanent preparations, 
from each maceration have been studied to determine the chief spore types present. In exceptional 
cases as many as 10 slides from a macerate had to be studied to understand and describe the organi- 
sation of an interesting spore type. 

Spores and pollen occur in completely flattened 2-dimensional state and thus are much changed in 
appearance as compared to their form before being flattened. Therefore, it was considered essential 
that every flattened spore under study must be recaptured in imagination in its original form to enable 
correct representation of its organisation and taxonomic assignment. To facilitate this, I examined them 
under a strong point light through a binocular microscope which raised the overlapping structures in 


relief. Above all, a clever, analytical interpretation of the morphographical characters was made before 
identification was complete. 
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The structure and sculpture of the spore wall was studied by approaching the objective of the micro- 
Eenpe to the spore and observing the light or dark areas (LO- & OL-analysis). In LO-analysis, at high 
adjustment, the highest points on sporewall come into focus and these appear as bright a islands 
At slightly lower level, the same islands appear larger but with a darker central area. ne on 
Hear about middle focus, lacunae in the exolamelle show up, if present, which at first appear as ae 
islands and then a little lower turn into white islands. At low adjustment the bacula in the Isolier- 
schicht appear first as closely spaced, light, small islands turning dark lower down. A detailed description 
of this technique of exine-pattern-analysis has been given by Erprman (1952) 


Systematic description of Sporae dispersae 


All the spore species described here are based on morphographic study. These species are referred 
to spore genera as defined by Poronié & Kremp (1954) and BHARDWAJ (1955). The suprageneric arrange- 
ment of the spore genera is according to the system followed by Poronré & Kremp (1955). 


A number of spore genera as defined by Poronté & Kremp (1954) have been critically discussed and 
their possible morphological relationship with the other genera on the basis of phylogenetically impor- 
tant morphographic characters has been suggested. In some series a redistribution of the spore genera 
has been attempted. In the Division Monosaccites two new series have been instituted. 


For explanation of the descriptive terminology used here see Poronré & Kremp (1955, p. 9). 


Super Division Sporites H. Por. 

Division Triletes (REINSCH) Por. & Kr. 
Sub-Division Azonotriletes LuBER 
Series Laevigati (B. & K.) Por. & Kr. 


Leiotriletes (Naumova) Por. & Kr. 


Remarks. — Poronié & Kremp (1955) have grouped within this genus triangulate forms having con- 
vex or concave sides. According to Potonrt & Kremp (loc. cit.) the darkening in the intertectal zone is 
due to the flattening of a pyramidal elevation of the intertectum. Kosanxe (1950) considers these as 
thickened exine forming a part of labra. 


Leiotriletes grandis (Kos.) comb. nov. (Pl. 22, Figs. 1, 2). 
Holotype. — Kosanke 1950, Pl. 3, Fig. 10; p. 21. 


Diagnosis. — 60—80 u, tecta less than */, radius, extrema lineamenta and the surface laevigate, 
intertectum 7—10 u wide, dark; exine thick. 
Description. — Triangulate spores with broadly curved corners and convex sides, trilete mark 


distinct, sutures always open, tecta at the most ?|, radius, intertectum dark and dense. Exine laevigate, 
thick, structureless and brown. In one of the specimen illustrated here, some transverse striations are 
seen across the suture and beyond it, which are secondary in nature. 

Comparison. — Almost all the species of Leiotriletes described and listed by PoronıE & Kremp (1955), 
are usually smaller (less than 50 «) excepting L. convexus which has a size range from 44—67 u (holo- 


type 60 u). L. convexus though smaller, still closely approaches the size of L. grandis. L. convexus 


differs also in having a granulate (Kosanxe 1950, p.20) or intragranulate structure, longer tecta, poor 
development of intertectal thickening and a thinner spore coat. 


our 


Leiotriletes adnatoides Por. & Kr. (Pl. 22, Figs. 3, 4). 

Holotype. — Por. & Kr. 1955, Pl. 11, Fig. 112. 

Diagnosis. — See Poronıt & Kremp 1955, p. 38. 

Description. — Triangular miospores with broadly rounded corners and convex sides. Y-rays usually 
ending a little before the equator but more than ‘/, the radius. Sutur often opens upto the ray ends. 
Extrema lineamenta smooth, exine intrapunctate, visible only if carefully observed. Intertectum darker 


in colour and presumably thicker. 


Leiotriletes subadnatoides sp. nov. (Pl. 22, Figs. 5—7). 

Holotype. — PI. 22, Fig. 6; Sl.No. 8405/2, seam 36°/,, mine St. Ingbert, The Saar. 

Diagnosis. — Size 24—29 u, holotype 24 u, trilete rays reaching the equator, exine intrapunctate. 

Description. — Roundedly triangular spores with broad angles and straight sides. Trilete rays 
distinctly reach the equator chiefly where sutures are open. Extrema lineamenta smooth, exine intra- 
punctate, brown and mediumly thick; secondary folds rare. 

Comparison. — L. adnatoides Por. & Kr., is bigger. L. adnatus (Kos.) Por. & Kr., is larger and also 
has a distinctly concavo-triangulate shape. 


CalamosporaS.W.&B. 


Remarks. — An important characteristic of this genus is its spherical shape. However, in flattened 
condition the members of this genus assume various derived shapes such as polygonal, elliptical or 
spindloval which must be interpreted with respect to their original spherical shape. Other notable fea- 
tures are the translucent, unsculptured, structureless spore wall, the nature of trilete rays and the struc- 
ture of the contact areas. In both the latter features the genus presents a long range of apparently 
related variations. As the genus represents, presumably, an order of fossil plants (Calamitales) it should 
not be surprising if some of the variations, indicated above may prove helpful in the subdivision of the 
genus. 


Calamospora minuta sp. nov. (PI. 22, Figs. 8, 9). 

Holotype. — Pl.22, Fig. 8; Sl. No. 7315/7; seam above Leaia horizon, mine Göttelborn, The Saar. 

Diagnosis. — Size 34—46 u, holotype 38 u; tecta upto */, radius long, flexuose, vertex elevated, 
area contagionis slightly dark in the intertectum. 

Description. — Pale yellow, circular spores, trilete mark distinct, apex and vertex elevated, tecta 
flexuose, labra thin, tecta ends not bifurcated. Intertectum exine slightly darkened and appears to be 
the area contaginois. Exine laevigate, transluscent and appears dense, thickness not measurable but 
due to the characteristic crescentic secondary folds it is presumably of medium thickness for its size. 

Comparison. — Flexuose and elevated tecta, darkened area contagionis, tectum length ?/, of the 
radius and thick spore coat are the characteristic features of this spore. C. breviradiata KosankE although 
comparable in many respects, is a species with thin exine. C. minuta can not be supposed to be an 
immature form as it shows a more consistent shape and structure than in the immature forms which are 
usually crumpled and have thin exine. C. straminea Wus. & Kos., is closely comparable. 


Calamospora breviradiata Kos. (Pl. 22, Fig. 10). 
Holotype. — Kosanxe 1950, Pl. 9, Fig. 4. 


Diagnosis. — 52—71 u; tecta flexuose, upto ?/, radius long, vertex 3 u high, area contagionis dark; 
exine thin. : 


Description. — See Kosanke 1950, p. 41. 
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Calamospora membrana sp. nov. (Pl. 22, Fig. 11). 
Holotype. — Pl. 22, Fig. 11; Sl. No. 10705/1 a, seam Grenzkohlen, mine Labach, Saar-Pfalz. 
Diagnosis. — 52—75 u, tecta upto '/, radius long, vertex low and straight, area contagionis dark, 


exine thickened and dense and near the trilete mark but membraneous along the equator. Narrow 
secondary folds present near the periphery. 


Description. — Circular, bright yellow spores, usually flattened in polar view. Trilete mark 
distinct, apex and vertex low, tecta straight, upto '/, radius in length, tecta-ends thin, labra thin. 
Intertectum dark and smooth due to greater thickening of the exine as seen through the open suture 
in the holotype. Extrema lineamenta and the surface of the spore coat laevigate, beyond the area 
contagionis exine thin and along the equator membraneous. Thin secondary folds present along the 
periphery. 

Comparison. — Comparable in the size range of C. membrana are C. pallida (Loose) S. W. & B., 
C. breviradiata Kosanke, C.flexilis Kos., and C.hartungiana ScHopr, but all these differ from C. mem- 
brana in one or more features. C. pallida and C. flexilis have smaller tecta, thicker exine (as evident 
from their colour and large folds) and show no area contagionis; C. microrugosa and C. hartungiana have 
smaller tecta and uniformly thick spore coat. Of particular taxonomic interest is the thick spore coat 
in the trilete area and the membraneous spore coat near the equator and on the distal side in C. membrana. 


Calamospora microrugosa (Isr.) S. W. & B. (PI. 22, Fig. 12). 

Holotype. — IsraHım (in Por. Isr. & Loose) 1932, Pl. 14, Fig.9; Por. & Kr. 1955, Pl.12, Fig. 138. 

Diagnosis. — See Por. & Kr. 1955, p. 49. 

Description. — The spores figured here are circular usually showing large secondary folds in 
flattened condition. Size, as far as observed varies between 75 and 100 uw. Trilete mark distinct, apex 
and vertex low, tecta less than */, the radius, labra thin, area contagionis faintly developed as light 
darkening of the exine adjoining the labra. Exine yellowish brown, laevigate and thin for its size, 
showing large, irregular secondary fold. 

Remarks. — In view of the specimens figured here and many others observed by me, it appears that 
the tectum-length in this species ranges from */,—"/, the radius. 


Calamospora saariana sp. nov. (PI. 22, Figs. 13—15). 

Holotype. — Pl. 22, Fig. 13; SL No. 7314/2, seam Wahlschied, mine Göttelborn, The Saar. 

Diagnosis. — 50—65 u, holotype 54 u, tecta less than '/, the radius long, straight, area contagionis 
dark and laevigate, exine uniformly thin. 

Description. — Pale yellow circular spores, trilete mark distinct but not prominent, apex and vertex 
low, sutures mostly open, tecta straight, less than */, the radius, labra very thin, tectum-end indistinct. 
Area contagionis dark, arcuate ridges absent. Extrema lineamenta and the surface of the spore coat 
laevigate, exine thin showing a number of crescentic secondary folds. 

Comparison. — C. membrana differs in having longer tecta, thick exine near the trilete mark but 
membraneous beyond it; C. pallida and C. flexilis do not have darkened area contagionis and have thicker 


spore coat. 


Calamospora cf. hartungiana Scuoprr (Pl. 22, Fig. 16). 
Holotype and Diagnosis. — See Scuorr, Wırson and BENTALL 1944, p. 49. 
Description. — Circular, observed diameter 68—-76 «, Trilete mark distinct, tecta straight, low, 


less than "/, radius, labra thick and low. Spore coat around the trilete mark and in the area conta- 


gionis, darker than the rest. Extrema lineamenta and the surface laevigate, exine medium thick, intra- 
granulate, secondary folds few. On the surface also seen colonies of some microscopic organism. 
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Comparison. — C. breviradiata and C. minuta sp. nov., distinguish themselves by their elevated 
and flexuose tecta; C. saariana sp.nov., and C. membrana distinguish by their low tecta and thin exine; — 
C. microrugosa, has thin and low tecta. C. cf. hartungiana appears closely similar to the microspores of 
Paracalamostachys striata Weiss or the isospores of Calamostachys ludwigi Carr. (HARTUNG 1933). 


Calamospora mutabilis (Loose) S.W. & B. (Pl.22, Fig. 17). 

Holotype. — Loose (in Por., Isr. & Loose) 1932, Pl. 19, Fig. 50b. 

Diagnosis. — Por. & Kr. 1955, p. 49. 

Description. — Circular spores which due to various secondary folds may be flattened into sub- 
eircular, oval or boatshaped form; exine yellowish brown, + laevigate, + 2 u thick; Y-mark clearly 
visible though faint, apex and vertex low, vertex straight, rays upto 30 u long, lips thin and undeveloped, 
ends not bisected, faint arcuate lines join the ray-ends enclosing a subspherical area around the Y-mark. 
This area conforms to the area contagionis of other species although the exine of this region is struc- 
turally similar to that of the rest of the spore i.e. without any difference in the surface or internal — 
structure and also without dark colouration or increased thickness as common in other species. The size 
(compensated) of the spore figured here is 98 « and that of the holotype is 82 uw. The size range of the 
species is 75—100 u. 

Comparison. — Poronié & Kremp (1954) think that C. mutabilis is synonymous with Calamospora 
hartungiana although in C.hartungiana rays are less than */, radius (Holotype diameter 84 u, rays 
14—16 u), lips thickened, area contagionis thicker and darker and lacking arcuate ridges. Calamospora 
microrugosa (Isr.) S.W. & B., which has the same size range as C. mutabilis differs in having rays */; 
radius in length and absence of arcuate ridges. 

Affinities. — Hartung (1933) describes spores of Macrostachya carinata ANDRE var. approximata 
Weiss, and M. hauchecornei Weiss having delicate rays surrounded by hair-like arcuate ridges as in 
C. mutabilis. 


Calamospora pallida (Loose) S.W. & B. (Pl. 22, Figs. 18, 19). 

Holotype. — Loose (in Por., Isr. & Loose) 1932, Pl. 10, Fig. 31. 

Diagnosis. — See Poronre & Kremp 1955, p. 50. 

Description. — Circular (subcircular or oval in flattened condition) miospores, trilete mark distinct, 
rays small mostly less than */, radius length, vertex low, labra + 2 u thick, area contagionis morpho- 
graphically undifferentiated. Exine 1 « thick, yellowish brown and unornamented. The small specimen 
(Pl. 22, Fig. 19) appears to be an underdeveloped form. 


Comparison. — C. pedata Kosanxe has long trilete rays. C. hartungiana is bigger in size and younger 


in distribution although it resembles C. pallida closely, C. straminea Wis. & Kos., appears similar to 
the forms illustrated here. 


Granulatisporites (IBRAHIM) Por. & Kr. 


Granulatisporites microgranifer Iprani (Pl. 22, Fig. 20). 

Holotype. — Isranm 1933, Pl. 5, Fig. 32. 

Diagnosis. — See PoTonIÉ & Kremp 1956, p. 58. 

Description. — Triangular miospores with broad, rounded angles and concave sides. Trilete mark 
distinct, rays not reaching equator, upto ‘/, radius long, suture mostly open, labra thin. Exine covered 
with regular, small grana. 


Comparison. — G. granulatus has larger grana, G. granularis has bigger grana. G. minutus is very 


small. G. parvus is bigger, has convex sides and has thickened inter-ray exine. G. pallida Loose seems 
to be the same as G. microgranifer. 
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Granulatisporites parvus (Isr.) Por. & Kr. (Pl. 22, Fig. 21). 


Holotype. — Isr. (in Poronık, IBRAHIM & Loose) 1932, Pl. 15, Fig. 21. 

Diagnosis. — See Poronık & Kremp 1956, p. 59. 

Description. — Triangular miospores with broad, rounded angles but convex sides. Trilete mark 
distinct, rays */, radius long, suture mostly open, labra granulate, inter-ray exine distinctly dense along 
the labra. Exine covered with regular, small grana. 

Comparison. — G. granulatus has bigger and sparser grana. 


Cyclogranisporites Por. & Kr. (1954, 1955) 


Remarks. — The sculpture of Cyclogranisporites mostly appears to consist of minute hemispherical 
granules regularly distributed all over but best seen along the margin in flattened spores. In surface 
view this sculpture reveals minute granules (appearing as bright points in high focus) which are arranged 
in minutely reticulate pattern in some species so that a number of grana surround a punctum (dark in 
high focus). This punctum appears to be only a depression in some cases, or a minute foveola in others. 
Comparable evidence on the probable nature of the latter type of sculpture is available from electron 
microscopic study of some pollen membrans by MünrertHALer (1953, Pl. 1, Figs. 3—5, 7, 8). 
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Text-Fig.3. Sectional view of Spore exine in Cyclogranisporites. 


The species referrable to this genus on the basis of the chief diagnostic characters such as the 
circular shape and granulate sculpture seem to show a wide range of variation. Thus some species such 
as the genotype, C. minutus sp. nov., and C. cf. micaceus (Imcr.) Por. & Kr., or C. cf. aureus (Loose) 
Por. & Kr., have sparse, glowing and large grana (Text-Fig. 3 a), the rays of trilete mark are unequally 
developed and the exine is thin (as apparent from the number and nature of the secondary folds). In 
other species e. g. C. microgranus sp. nov., C. densus sp. nov., and C. orbicularis (Kos.) Por. & Kr., grana 
are very small, scarcely visible beyond extrema lineamenta (Text-Fig. 3b) rays well developed and 
exine thick (as apparent from the nature of the secondary folds). Still another group of species viz., 
C. parvipunctatus (Kos.) comb. nov., and C. aspersus (IMcr.) Por. & Kr. are characterised by longer and 
thickly set grana (Text-Fig. 3c) which give the surface a velvety appearance and thick exine. In the 
present state of our knowledge it is difficult to evaluate these differences for taxonomic purposes but 
it is apparent that such variations indicate composite nature of the genus. For the study of distribution 
of this genus (BHAarpway 1955, Table 2), I have divided the genus into sections A (thin exine, Text- 
Fig. 3a) and section B (thick exine, Text-Figs. 3b and c). 


Cyclogranisporites minutus sp. nov. (Pl. 22, Figs. 22, 23). 

Holotype. — PI. 22, Fig. 22; Sl. No. 7314/2, seam Wahlschied, mine Göttelborn, The Saar. 

Diagnosis. — Size 34—43 yu, holotype 40 «, circular (subcircular due to secondary folds), Y-mark 
having two rays distinct but one faint and small, rays */, radius long, extrema lineamenta rough due to 
minute grana, regularly distributed all over the surface and appearing minutely punctate. Spore coat 
medium thin, 90 grana along the circumference. 

Description. — Circular spores of light yellow colour, usually flattened in equatorial plane when 
they may be subcircular due to secondary folding. Y-mark distinctly seen, apex and vertex low, labra 
thin, rays unequal, two being longer and well defined but the third is usually faint, ray ends drawn out, 


not bifurcated. Extrema lineamenta rough due to the presence of minute (less than */, u) grana. In sur- 
face view the spore coat appears pitted with grana located along the ridges enclosing the pits. Spore 
coat less than 1 « in thickness. 

Comparison. — C. leopoldi (Kr.) Por. & Kr., and C. orbiculus Por. & Kr., are normally smaller ang 
have a distinctly different appearance. C. orbicularis (Kos.) Por. & Kr. has similar size as well as strati- 
graphic range but its spore coat is thick and lacks the pitted sculpture. 


Cyclogranisporites cf. micaceus (Imcr.) Por. & Kr. (Pl. 22, Figs. 24, 25). 


Holotype. — Imcrunp 1952, Pl. 11, Fig. 30. 

Diagnosis. — 45—60 u in size, circular (subcircular due to secondary folding). Extrema lineamenta 
rough due to less than ‘/, x grana, regularly distributed all over. Surface minutely reticulate, trilete 
mark weakly developed but distinct rays of ‘/, the radius length, spore coat less than 1 « thick. 120 
grana at the circumferance. 

Description. — Spores of light yellow colour, usually subcircular in transverse plane due to one or 
two large secondary folds. The surface of the spore appears minutely reticulate enclosing microscopic, 
uniformly distributed spaces of equal size. On the margin of these spaces minute grana are clearly 
seen. The Y-mark is lightly developed and what is normally visible as a ray consists of only a part 
nearer the vertex as the functional ray while the distal part seems to be only an impression, may be of 
the contact with other spores in a tetrad. All the three rays are usually not equally prominent and one or 
more may appear to be less developed then the other. Exine pale yellow and 1 « thick, usually showing 
arcuate secondary folds. 

Comparison. — C. micaceus Imcrunp (1952, Pl. 11, Figs. 30 and 31) has long and well defined trilete 
rays as well as the exine appears much thinner. C. minutus and C. cf. aureus distinguish themselves by 
the difference in the size range. 


Cyclogranisporites cf. aureus (Loose) Por. & Kr. 
Holotype. — Loose 1934, PI. 22, Fig. 24. 


Diagnosis. — 65—80 u in size, holotype 74 u circular or subcircular due to secondary folds. Extrema 
lineamenta evenly granulose, grana less than '/, u and over 200 at the circumference, Y-mark distinct, 
rays upto '/, radius in length. Spore coat less than 1 u thick. 

Description. — Miospores of yellowish brown colour, circular or subcircular due to secondary folds, 
the latter being large and few. The surface of the spore is evenly granulate and minutely reticulate 
enclosing uniformly distributed microscopic pits. The Y-mark is distinct, apex normally developed, 
labra distinct, thickened and granulate. Ray ends fade out. 

Comparison. — The morphographical structure of this spore is of the same pattern as in C. minutus 
and C. micaceous but differing from them distinctly in respect of the size. This form is comparable to 
C. microgranus but the latter has denser grana, longer Y-mark rays and thicker spore coat. As com- 
pared to the holotype of C. aureus (Loose) Por. & Kr., this spore shows wide difference in size and the 
thickness of the spore coat. Poronié & Kremp (1955, Pl. 13, Fig. 85) have also referred some forms to 
C.aureus which show similar morphographical set up as of the spore referred here as C. cf. aureus. 


Cyclogranisporites microgranus sp.nov. (Pl. 22, Figs. 29—32). 
Holotype. — Pl. 22, Fig. 29; Sl. No. 10705/1b; Grenzkohlen seam, mine Labach, Saar-Pfalz. 
Diagnosis. — Size 55—70 u. Holotype size 60 X56 u. Circular or subcircular due to flattening. Y- 
mark rays + */, radius long, lips slightly thickened and granulate, extrema lineamenta rough due to 


grana less than */, u in size and very densely placed so that the surface appears minutely reticulate, 
spore coat 2 w thick, large secondary folds present, 160—180 grana at the circumference. 


Description. — Circular spores of dark brown colour, usually subeircular in transverse plane due 
to large one or two, crescent shaped, secondary folds.’ The surface is granulate, apparently reticulate 
enclosing microscopic dark pits of equal sizes. On the rim very minute grana are seen which are so 
closely placed that they seem to touch each other. Muri of the negative reticulation are thin and con- 
tinuous. The Y-mark is well developed and the rays are distinct. Usually + ?/, of the spore radius 
long. One of the rays usually smaller than the other two. Vertex is thin, lips are distinct but rather thin. 


| Comparison. — Finely granulate sculpture unequal rays and thick spore coat are the most charac- 
teristic features of this species. It is bigger in size than C. orbicularis (Kos.) Por. & Kr., C. parvipunc- 
tatus (Kos.) comb. nov. is smaller and has velvety spore coat. 


Cyclogranisporites densus sp.nov. (Pl.23, Figs. 1, 2). 
Holotype. — PI. 23, Fig. 1; Sl. No. 10705/1a; Grenzkohlen seam, mine Labach, Saar-Pfalz. 


Diagnosis. — 44—54 u, holotype 50 u, circular, Y-rays 15—17 u, about 2/, radius. Exine very finely 
granulose, grana dense and 180—200 along the circumference, exine 2 u thick, usually with one secon- 
dary fold. 


Description. — Brown to dark brown, trilete, radial, circular spores which due to irregular flattening 
may be oval, egg-shaped or subspherical. Y-mark well developed, vertex very thin, contravertex not 
visible, rays extending upto */, radius, thin, labra low, the ends of rays not bifurcated. Extrema linea- 
menta rough due to dense granulation of the exine surface. The grana are not prominent above the sur- 
face. In low focus the surface of the spore coat shows a lighter coloured, negative reticulum. Exine 
is 2—3 u thick and in some specimens can be readily measured. The spore coat is characterized by one 
or two large crescentic secondary folds. 

Comparison. — C. orbicularis (Kos.) Por. & Kr., is smaller, though of similar sculptural pattern. 
C. parvipunctatus (Kos.) comb. nov., is smaller as well as of different sculpture having longer grana 
giving a velvety appearance to the spore coat. 


Cyclogranisporites parvipunctatus (Kos.) comb. nov. (PI. 23, Figs. 3—6). 

Holotype. — Kosanke 1943, Pl. 3, Fig. 3. 

Diagnosis. — Size 32—40 u, holotype 35 u, circular (subcircular due to flattening). Y-rays upto 
?/, radius length, labra thick and granular. Exine surface rough due to minute, closely spaced, longer 
than broad grana giving a velvety appearance to the spore coat. Exine thick (2—3 u?), secondary folds 
few and thick, 160—180 grana along the margin. 

Description. — Light brown, circular miospores; trilete rays well developed, reaching ?/, length of 
radius, labra thick and granulate. Extrema lineamenta granulate, grana thin but appear to be longer 
than broad, very dense and thus giving a velvety appearance to the spore coat. In high focus the grana 
are seen brighter but in deep focus the grana appear dark surrounded by a very delicate, thin reticulum 
(negative reticulum). Exine 2—3 u thick (usually difficult to measure), secondary folds when present 


~ are thick and never more than one. 


Comparison. — The only other species, comparable in structure but smaller in size is C. aspersus 
(IMcr.) Por. & Kr. C. orbicularis and C. densus are bigger as well as have smaller grana. 


Cyclogranisporites parvus sp.nov. (Pl. 23, Figs. 7, 8). 
Holotype. — Pl. 23, Fig. 7; Sl. No. 7316/1; Grangeleisen seam, mine Göttelborn, The Saar. 
Diagnosis. — Size 40—50 u, holotype 42 X44 u, Y-mark rays unequal, one short and two long, long 
ones + 18 u long, exine granulose having 120 grana along the circumference. Spore coat 1.5 « thick. 


3 Compression by one large fold resulting into broadly spindloval shape is also met with. 
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Description. — Pale yellow miospores, circular or oval in shape. Y-mark distinct, rays short 
(:/, radius) vertex prominent, lips elevated. Extrema lineamenta rough due to minute grana, upto 120 
along the circumference. Exine 1.5 « thick (measurable) and shows one major fold. Around the vertex 
is always seen darkening of the exine like the area contagionis of Calamospora. aa 

Comparison. — In view of its granulate nature but with thin exine this species is a member of 
Cyclogranisporites. Its spore coat is thinner than the other thick-walled species of this genus described 


from the Stephanian of the Saar. 


Series Apiculati (B. & K.) Por. & Kr. 
Planisporites (Knox) Por. & Kr. (1954, 1955) 


Knox (1950, p. 314) instituted this genus to include circular as well as triangulate forms with the 
ornamentation either wanting or granular to punctate or finely papillate. Evidently this genus was 
very loosely defined and as pointed out by Potonı£ & Kremp (1954, p.129) tended to include species 
which could be referred to some of the older genera. Thus, these authors emended Knox’s genus restric- 
ting it to such species as possess very small, closely spaced coni for ornamentation. Even the emended 
genus appears to be based on a rather superfecial basis, disregarding such differences as the circular or 
triangulate shape and the distinct but short or long rays in the trilete mark which are characteristic of 
groups of species within the genus. Above all, there is a group of species (P. kosankei and P. ovalis) 
which have a dense equatorial margin, presumably due to thickened exine in that region, accompanied 
by an indistinct trilete mark which when open, results into a large, triangular, gaping opening. 


Planisporites ovalis sp.nov. (Pl. 23, Figs. 9, 10). 

Holotype. — Pl. 23, Fig. 9; Sl. No. 7325/1; seam Constanze, mine Göttelborn, The Saar. 

Diagnosis. — Size 46—55 u, holotype 54 X 46 u, oval to subspherical. Trilete mark hardly to be 
seen in unopened condition but appearing as a large triangular gap when open; coni unequal in size 
and irregularly distributed; a 5—7 u broad, subequatorial denser zone apparent. 

Description. — Oval or subspherical small miospores. In young spores trilete mark not visible or 
apparent as thin small radii in the centre of the spore but if the sutures have opened, a large triangular 
gap is seen apparently due to folding away of the thin intertectal sporewall. Rays, as seen in opened 
trilete mark, are */, the radius in length usually reaching the inner margin of the subequatorial, denser, 
thickened zones. Surface and the margin show small coni, unequal in size and irregular in distribution. 
Along the margin, a subequatorial, 5—7 u broad, dense zone is always seen. The spore wall lying 
inwards from the denser zone is thin. 

Comparison. — It is smaller than P. kosankei Por. & Kr. (1955), which is 65—85 u in size, otherwise 
both these species are similar in organisation. 


Planisporites spinulistratus (Loose) Por. & Kr. (Pl. 23, Figs. 11, 12). 

Holotype. — Loose (in Por., Ir. & Loose) 1932, Pl. 18, Fig. 47; Por. & Kr. 1955, Pl. 14, Fig. 214. 

Diagnosis. — See Por. & Kr. 1955, p. 71. 

Description. — Yellow to light brown oval to circular spores Y-mark distinct, usually laterally 
shifted, apex and vertex low, rays distinct straight and thin lipped, length of rays variable, one of the 
rays being usually longer than the others. Extrema lineamenta and the surface sparsely covered with 
very minute and low coni. Exine transluscent. 

Comparison. — Distinctly smaller than P. microtuberosus although shows agreement in structure. 

Remarks. — The holotype is round and shows larger and denser coni as compared to my form and 
other forms referred to this species, by Portonıt & Kremp. Two of the forms of Poronté & KREMP (1955, 
Pl. 14, Figs. 217, 218) are similar to my forms and on the basis of ‘these I have identified them as 
P. spinulistratus. In view of my study of the size variation in a species the range 45--75 u, as given by 
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POTONIÉ & Kremp (loc. cit.) appears to be large and so I have restricted it to 40-54 u, a range within 
which most of the forms fall. One of the forms of Poronré & KREMP (1955, Pl. 14, Fig. 219) is very large 
and is probably referable to P. microtuberosus. 


Planisporites microtuberosus (Loose) Knox (Pl. 23, Figs. 13, 14). 

Holotype. — Loose (in Por., Isr. & Loose) 1932, Pl. 18, Fig. 33. 

Diagnosis. — 58—80 u, circular, oval to subcircular when flattened, Y-rays 21—28 u, one ray long 
and two rays small, + 50 coni along the margin. 

Description. — Yellowish brown circular spores, oval to subcircular in flattened condition and 
showing large secondary folds near the periphery. Y-mark distinct, may be laterally shifted, apex and 
vertex low, rays distinct, straight and thin lipped. Length of rays variable, in the illustrated form one 
ray 28 « long and the other two 21 u. Extrema lineamenta and the surface sparsely covered with 
minute, pointed coni. Exine translucent, appears denser in the region of Y-mark. 

Comparison. — Among the species of Planisporites described by Potonık & Kremp (1955), P. kosankii 
Por. & Kr., though having a similar size range distinguishes by the absence of a distinct Y-mark, 
presence of a darkened peripheral zone and also more numerous coni. Apart from this, none of the 
other species of Planisporites have a similar size range. P. spinulistratus is smaller. 


Planisporites magnus sp. nov. 

Holotype. — PI. 23, Fig. 15; Sl. No. 7325/3; seam Constanze, mine Göttelborn, The Saar. 

Diagnosis. — 120—150 u, holotype 125 u, circular, strongly folded, Y-rays 26—34 u long, + 80 
coni along the margin. 

Description. — Yellowish brown spores usually subcircular or oval in flattened condition and 
showing large peripheral folds suggesting a circular shape before flattening. Y-mark usually laterally 
shifted, apex and vertex low, rays distinct, straight and thin lipped, the length of the rays varies from 
26—34 u. In holotype one ray 34 u and two 30 u. Extrema lineamenta and the surface sparsely covered 
with minute pointed coni. Exine appears to be thin in optical section. 

Comparison. — In view of its sparsely distributed minute sharp coni there is no doubt that this 
spore is referable only to Planisporites. Among the species of Planisporites this spore is the biggest and 
presumably an isospore. P. granifer though approaching 100 w in size is distinctly triangulate and has 
very long Y-rays. Among the species of Apiculatisporites* as well, there is no species which shows such 
minute coni and such a large size. 


Lophotriletes (Navm.) Por. & Kr. 


Lophotriletes commissuralis (Kos.) Por. & Kr. (Pl. 23, Fig. 16). 

Holotype. — Kosanke 1950, Pl. 3, Fig. 1. 

Diagnosis. — See Por. & Kr. 1955, p. 73. 

Description. — Triangular spores with broadly rounded angles and concave sides. Trilete mark has 
usually opened sutures, thin labra and the rays do not extend */, length of the longest radius. In some 
specimens inter-ray area is dense. Exine covered with coni of unequal size. 


Lophotriletes microsaetosus (Loose) Por. & Kr. (Pl. 23, Fig. 17). 

Holotype. — Loose (in Por., Isr. & Loose) 1932, Pl. 18, Fig. 40. 

Diagnosis. — See Por. & Kr. 1955, p. 74. 

Description. — Triangular spores with broad angles and + straight or slightly concave sides. Trilete 
mark has usually opened suture, labra thin. Exine covered with sharply pointed coni having broad base. 

Comparison. — L. insignitus (IBr.) Por. & Kr., is distinctly bigger in size. L. gibbosus (Isr.) Por. & Kr., 
is also bigger, has shorter rays and has smaller coni with rounded tips. 


4 This name has to be replaced now by Apiculatisporis (see Poronié & Kremp 1956, III, p. 94). 


Raistrickia (S.W. & B.) Por. & Kr. (1954, 1955) 


Scuorr et al (loc. cit.) created Raistrickia to include such spores which mainly show verrucose or 
spinose ornamentation, spines when present being generally heavy, abruptly truncate, blunt tipped or 
with the tips minutely dissected into two to six terminal papillae. In the verrucose forms the spines 
are similar to those in the spinose forms but shorter. These authors referred one new species (geno- 
type) and five species described earlier by Loose (1932, 1934) and Ipranım (1933) to this genus. Sub- 
sequently Wırson & Kosanke (1944) added one new species and finally Kosanke (1950) referred nine new 
species to this genus including some forms which have setaceous ornamentation. 
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R. grovensis R. fibrata R. rubida R. elegans R. microhorrida 
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R. superba R. saetosa R. irregularis R. major R. protensa 


R. aculeolata R. crinita R. aculeata R. pilosa 


Text-Fig. 4 Sculptural elements in the various species of Raistrickia. 


ScHorr et al (loc. cit.) defined Raistrickia to include spore forms showing ornamentation of the type 
observed by Raprortu (1938) in Senftenbergia, where the immature spores show small coni and spines 
but the mature spores show bacula. The morphological circumscription which Scuopr et al, wanted to 
give to this genus could not be achieved as already realised by these authors in view of the varied 
ornamentation of the spores in some other species of Senftenbergia (RapForTH 1939). PoTonık & KREMP 
(loc. cit.) emended the genus restricting it to contain only such forms as have bacula and setae while 
those with coni and spinae were referred to another genus, Apiculatisporites.° The range of variation in 
the nature of bacula and setae in the different species of the emended genus is evident from Text-Fig. 4. 


Raistrickia aculeolata Wis. & Kos. (PI. 23, Figs. 18, 19). 

Holotype. — WıLson & KosankE 1944, Fig. 5. 

Diagnosis. — See Wırson & KosankE 1944, p. 331. 

Description. — Spherical, yellowish brown spores, usually flattened in an equatorial plane with 
Y-mark in the central region. Spore body of all the specimens never exceeds 60 u in diameter. Y-mark 
perceptible but usually difficult to define, apex and vertex low, lips underdeveloped, rays upto */, the 
radius but may be longer; extrema lineamenta and the surface ornamented with bacula which are 
usually apiculate with broad bases and pointed or blunt ends and rarely a few bacula may have narrow 
bases, expanding above into lacerated, truncate tops. Bacula 2—4 u broad and upto 10 x long. The 
spore coat appears medium thick as a few small secondary folds have.been usually noted. 


5 See foot note p. 87. 
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Comparison. — R. fibrata (Loose) S.W. & B., which has the same size range has much smaller 
bacula. The size of the spore body of the holotype of R. fibrata is also only 48 u. R. rubida as well, 
has very small bacula and so also R. grovensis where the bacula are broad, low and truncate as opposed 
to narrow and long bacula with lacerated or conical ends of R. aculeolata. R. superba, R. saetosa, 


R. major and R. protensa always have bacula with truncate, lacerated tops. R. elegans has very closely 
set spines and the spines also are broad and long. 


Discussion. — The bacula of R. aculeolata are generally of apiculate type as are found in such species 
of Raistrickia as R. aculeolata, R. crinita and R. pilosa but the occasional presence in some specimens of 


a few bacula which have lacerated, truncate ends suggests that these two types of bacula are closely 
related. 


Raistrickia saetosa (Loose) S. W. & B. (Pl. 23, Fig. 20). 
Holotype. — Loose (in Por., Isr. & Loose) 1932, Pl. 19, Fig. 56. 
Diagnosis. — See Por. & Kr. 1955, p. 87. 


Description. — Yellow brown spores usually eccentrically flattened and thus roundish oval, Y-mark 
clearly visible, apex and vertex low, rays thin and 12—22 u long. Spore figured here is + 83 u in 
diameter with the body 76 x in diameter. The spore coat is thin and subtends large bacula 8—14 u 
long and uniformly 4—5 u broad from the base to the top. The apices of the bacula are always lacerated. 
Such large bacula are located mostly on the distal surface and lateral sides. The region near and around 


the Y-mark has small bacula or occasionally lacerated spines which are reduced in size and sparsely 
distributed. 


Remarks. — This spore is figured and described here especially for the reason that it clarifies certain 
details in the structure of R. saetosa (Loose) S. W. & B., beyond what Poronık & Kremp have been able 
to observe, especially with regard to the distribution of large bacula on distal and lateral sides and 
small bacula or spines on the proximal side around the Y-mark. 


Raistrickia major sp. nov. (Pl. 23, Figs. 21, 22). 

Holotype. — PI. 23, Fig. 21; Sl. No. 10705/3f; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 105—140 uw, holotype 128 X 94 uw (111 u) Y-rays upto */, radius, bacula always 
with lacerated ends, two times longer than broad, 30—40 bacula along the margin. 

Description. — Brown spores, usually oval due to slightly eccentric flattening. Y-mark seen only 
when proximal surface is in view. Rays variable in length but not exceeding */, the radius in length, 
rayends thin, labra little developed. Exine brown, translucent appears to be thick (upto 4 «) and lacks 
secondary folds. The margin and the surface of exine shows bacula of various dimensions. On the 
proximal surface in the inter-ray area the bacula are thinly distributed, and only 3—4 «x high and 
1.5—2 u broad; in equatorial region they are 4—6 « high and 2—3 u broad and on the distal side they 
are 6—10 u high and 3—4 u broad. On the proximal and lateral sides the bacula are sparse but on the 
distal side these are so closely aggregated that in deep focus when observed from the proximal side, 
the sculpture appears pseudoreticulate. The bacula have their ends free and lacerated or dissected. 

Comparison. — This species is the largest species of Raistrickia so far described. In view of the 
typical lacerated bacula its assignment to Raistrickia is unequestionable. In its overall construction 
and features it agrees to other species such as R.saetosa and R. superba. None of the bacula were 
noted to have the branching as has been demonstrated for R. protensa. 


Raistrickia macra sp. nov. (Pl. 23, Fig. 23). 
Holotype. — PI. 23, Fig. 23, Sl. No. 7315/3; seam above Leaia horizon, mine Göttelborn, The Saar. 
Diagnosis. — Size 55—80 u, circular, Y-mark usually distinct, in equatorial view rays upto yeradius; 
15—20 bacula along the margin. 


Palaeontographica. Bd. 101. Abt. B. 12 


rer 


Description. — Dark brown, circular spores, usually flattened in an equatorial plane without any 
secondary folds. Y-mark distinctly seen. Apex and vertex low, labra underdeveloped, rays straight, 
18—22 u long, not reaching the margin, ray-ends bifurcated. Margin shows 15—20 bacula which may 
be short, truncated and stumpy or curved, erect, bold, and blunt. All bacula are 3—8 u broad at the 
base. By deep focus the area covered by bacula-bases appears dark, surrounded by a narrow bright 
reticulum which is of a negative character. This reticuloid view denotes the closeness of the spines. 


Comparison. — The most characteristic feature of this species is the compactness of its bacula. 
Species such as R. aculeata also have rather closely set spines but their spines are thinner and longer 
than R. macra. 

Description. — This species shows a resemblance to the drawings and the description of Azono- 
triletes macrurus Luger (in Luger & Wattz 1938). Luger has not designated the holotype of his species. 
~ Apart from this it is not possible to compare only on the basis of the hand-drawing which does not show 
a trilete mark. For these reasons I prefer to give my specimens, a new name. If the Russian form is 
the same as mine it will carry the new name R. macra which is valid. 


Converrucosisporites Por. & Kr. (1954, 1955) 


Converrucosisporites subverrucosus sp. nov. (Pl. 24, Figs. 1—4). 

Holotype. — Pl. 24, Fig.1; Sl. No. 8403/1; seam 28, mine St. Ingbert, The Saar. 

Diagnosis. — Size 29—36 u, holotype 36 X 30 u; trilete rays nearly reaching the equator, verrucae 
less than 3 « in diameter, rounded topped, thickly set, upto 50 verrucae along the equator. 

Description. — Brown, oval to roundedly triangular miospores having one of the angles pointed, 
sides strongly arched. Trilete mark distinct, rays reaching the equator, labra thin and irregular due to 
the verrucae which stand close to them, vertex elevated. Extrema lineamenta and the surface of spore 
rough due to thickly set verrucae which are low, + 2 « in diameter and have rounded tops. Exine thick, 
secondary folds absent. 

Comparison. — C. mosaicoides Por. & Kr. (1955) is usually smaller and has sparser verrucae. C. tri- 
quetrus (Isr.) Por. & Kr., is larger and distinctly triangular. C. baccatus (Imcr.) Por. & Kr., and 
C. varietus (Imcr.) Por. & Kr., are closely comparable to C. subverrucosus but these are from Permian 
strata of Kaiping basin (China) and also the verrucae are not so thickly set. 


Cyclobaculisporites Buarp. (1955) 


Cyclobaculisporites sinensis (IMcr.) Buarp. (Pl. 24, Fig. 6). 

Holotype. — Imcrunn (1952) did not name any of the forms illustrating the description as the holo- 
type of his species. I name his Pl. 3, Fig. 71 as the holotype. 

Diagnosis. — 60—85 u, bacula 0.5—2 u (average 1 u), upto 150 bacula along the margin, rays less 
than */, the radius. 


Description. — Circular spores of dark brown colour. Y-mark clearly seen, rays straight, less than 
*/, the radius, vertex and labra low and partly shaded by bacula which are set closely along them. 
Bacula closely set all over and show a negative reticulum; upto 120 bacula along the margin. 


Remarks. — The description given by Imcrunp differs from that of mine in respect of the diameter 
of bacula and their number along the margin. According to Imcrunp this species has 3—5 u broad 
bacula and upto 90 along the margin. A re-examination of the original specimens revealed that the 
conclusions arrived at by me are more accurate. None of his types are ideal for an accurate count along 
the margin and such a difference in count is evidently due to such côhditions. The size of the bacula 
never exceeds 2 w in any of his specimens. 


Cyclobaculisporites ovimammus (IMcr.) Buarp. (PI. 24, Fig. 7). 
Holotype. — Imcrunn 1952, Pl. 3, Fig. 75. 
Diagnosis. — See Imcrunn 1952, p. 34. 


- Description. — Trilete, round miospores, 92—108 u in diameter, dark brown, Y-mark distinctly 
seen, rays straight appearing as if wavy, less than */, the spore radius. Vertex and labra low, bacula on 
the lips as dense as every where. Bacula closely set all over, more than 60 along the margin. The tops 
of the bacula are 1—8 « in diameter (average 3—4 u) and separated from the adjescent ones by uni- 
formly narrow space which appears as a negative reticulum in deep focus. 

Remarks. — Imcrunp describes similar spores from the Lower Permian of Kaiping basin, China. He 
illustrates 3 specimens of this species without designating any of them as the holotype. I name the first 
illustration of Imcrunp (1952, Pl. 3, Fig. 75) as the holotype. 


Cyclobaculisporites grandiverrucosus (KosaNKE) BHARD. 
Holotype. — Kosanke 1943, Pl. 24, Fig. 4. 
Diagnosis and Description. — See Buarpway 1955, p. 123. 


Schopfites Kosanke (1950) 


Schopfites saarensis sp.nov. (Pl.24, Fig. 13). 

Holotype. — Pl. 24, Fig. 13; Sl. No. 10705,1c; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 50—65 u, holotype 58 w; circular usually laterally flattened with a large secon- 
dary fold on distal side, coni upto 2 «in width and 1 « in height on the distal side, Y-rays 17—20 u in 
length. 

Description. — Dark brown, circular spores which are usually laterally flattened, the distal side 
in folded into a large secondary fold extending from side to side. The proximal side is for most of its 
area laevigate. The sculpture on the distal side extends irregularly to cover parts of the proximal side. 
The distal surface has coni upto 2 « wide and only 1 w high. By change of focus the sculpture appears 
irregularly reticulate which is evidently due to a negative reticulum. The Y-mark is seen with difficulty 
and usually only two rays are seen, the third being seen only in part. The rays are straight and appear 
to have low labra. The spore coat thickness is not measurable. 

Discussion. — Genus Schopfites is described by KosankE (1950) from Carbondale horizon of the 
Pennsylvanian of Illinois as represented there by two species. These species viz., S. colchesterensis 
KosankE and S.dimorphus Kosanxe show uniformly similar features and have been distinguished by 
KosankE on the basis of difference in size and distal sculpture. Both these species are reported from 
the same coal beds and have the same distribution. As compared to these species S. saarensis is consi- 
derably smaller in size and the sculpture though apiculate consists of very small coni. 


Tuberculatisporites (Isr.) Por. & Kr. 


Remarks. — The similarity in the shape of the contact areas and the tecta in Tuberculatisporites 
and Laevigatisporites suggests phylogentic nearness of the two genera. 


Tuberculatisporites brevispiculus (ScHopr) Por. & Kr. (Pl. 24, Figs. 14—16). 

Holotype and Diagnosis. — See Scuopr 1938, p.26. 

Description. — Only immature forms were found which are characteristically triangular in outline 
as opposed to the circular shape of the mature specimens. On the proximal side, within the contact 
areas, the coni are very small (0.5 «). Beyond the contact area and on the distal surface the coni show 
a very wide range in size (0.5—2 u) and the smaller and the larger coni are irregularly interspersed. 


Tuberculatisporites subfuscus (WicHER) Por. & Kr. (Pl. 24, Figs. 17—18). 

Holotype. — Wicuer 1934, Pl. 8, Fig. 20. 

Diagnosis. — See Por. & Kr. 1955, p. 92. 

Description. — Coni normally large, the smallest coni not less than half the diameter of the largest. 
Distribution of coni irregular. 


Series Murornati Por. & Kr. 
Microreticulatisporites (Knox) Buarp. 1955 


Microreticulatisporites fistulosus (Isr.) Knox (Pl. 25, Figs. 1, 2). 

Holotype. — IsraHım 1933, Pl. 24, Fig. 35. 

Diagnosis. — Size 38—50 u, triangulate, sides convex; Y-rays reaching nearly the equator; upto 
35 muri along the margin, muri 3—4 u broad and 1 « high. 

Description. — Dark brown spores, roundly triangular with broad angles and more or less convex 
sides. Y-rays end shortly before the equator, rays usually with opened lips. Surface and the extrema 
lineamenta covered with peaked muri with 3—4 u broad base and only 1 « high apices. In between the 
muri, luminae are seen. Spore coat thick, no secondary folds present. 

Comparison. — M. lacunosus (Isr.) Knox, has very fine muri; M. microtuberosus (Loose) Por. & Kr., 
is larger in size but the muri are smaller and closely spaced. M. nobilis (WicHER) Knox is smaller. 


Microreticulatisporites novicus sp.nov. (PI. 25, Figs. 3, 4). 

Holotype. — PI. 25, Fig. 3. 

Diagnosis. — Size 29—36.5 u, holotype 34 X 35 u, triangular with broad, rounded angles. Trilete 
rays reach + the equator; positive reticulum due to high muri beset with pointed, broad-based coni, 
along the margin 25—30 muri can be counted. 

Description. — Trilete, yellowish brown spores, triangular with broad and rounded angles and 
straight sides. Y-mark clearly developed, rays wavy due to muri. Surface irregularly microreticulate, 
muri 2—4 u high with peaks. Between the muri small, round lumina are enclosed. 

Comparison. — Among the known species of Microreticulatisporites, M.novicus is comparable to 
M. nobilis and M. fistulosus. M.novicus differs from M. nobilis in the nature of the muri which are 
pointed in the former and rounded in the latter and also in the nature of the rays which are wavy in the 
former and straight and sharp in the latter. As compared to M. fistulosus, M. novicus is also smaller 


in size. 
Foveolatisporites Bnarn. 1955 


Foveolatisporites fenestratus (Kos. & Brox.) Buarp. (Pl. 25, Figs. 5—7). 

Holotype. — Kosanxe 1950, PI. 2, Fig. 10. 

Diagnosis and Description. — See Buarpway 1955, p. 126. 

Remarks. — Among the 3 spores illustrated here, two (Pl. 25, Figs. 5 and 6) have coarser muri and 
larger foveolae as compared to the third (Pl. 25, Fig. 7). Whereas the former two belong to Stephanian A 
the last spore is from the middle Westphalian D. The difference is more or less undefinable although 


easily evident when the two are visually compared. I have preferred to include them into one and the 
same species for the time being. 


Foveolatisporites junior sp.nov. (Pl. 25, Figs. 8—10). 
Holotype. — Pl. 25, Fig. 8; Sl. No. 7316/11; seam Grangeleisen, mine Göttelborn, The Saar. 


Diagnosis. — Size 42—52 u, equatorial contour with + 40 muri, each murus is 0.5 u high; meshes 


oval to polygonal and 2—3 u in diameter. Foveolae 1 u in diameter and 2—3 « distant from each other. 
Y-mark not seen. 


N 


Description. — Trilete, circular spore of brown colour. Extrema lineamenta uneven due to low 
rounded muri (Bögen) which are + 40 in number along the margin. These muri form a distinct ieee 
culum on the surface which is clearly seen in high focus. In low focus the oval to polygonal lumina are 
seen as bright pits. Y-mark is absent. The exine is thick and does not show any secondary folds. 


Comparison. — This species is smaller than F. fenestratus in size and also in the number of muri 
along the margin. Structurally it is similar to F. fenestratus. F. quaesitus is smaller than M. junior but 
the meshes are bigger although this form also lacks the Y-mark as is characteristic of Fovelatisporites. 


Sub-Division Lagenotriletes Por. & Kr. 
Lagenoisporites Por. & Kr. 


Remarks. — As compared to Lagenicula, the polaxis in Lagenoisporites is only a little longer than 
the equatorial axis and for this reason the spores are frequently obliquely flattened. The trilete mark 
occupies only a small portion of the proximal side of the spore. In these respects Lagenoisporites indi- 
cates some phylogenetic relationships to the other genera of Lagenotriletes. 


Lagenoisporites rugosus (Loose) Por. & Kr. 

Holotype. — Loose (in Por. Isr. & Loose) 1932, PI. 20, Fig. 57. 

Synonyms, diagnosis and description. — See Poronık & Kremp 1955, p. 122. 

Remarks. — This spore has not been found by me in the Saar coals but was noticed by ZERNDT 
(1940). He has referred it as Type 25 (= Triletes tenuimembranosa ZERNDT 1937, p. 587, Pl. 14, Figs. 1, 2). 
Type 25 has been referred as a synonym of Lagenoisporites rugosus (= T. rugosus) by Diyxsrra but not 
by PoronıE & Kremp. In the absence of any illustration of this species by ZERNDT from the Saar and that 
I too have not found any specimens, it is difficult to decide the issue. According to ZERNDT (1940, 
Tables 1, 2) this spore is very common in seam 1 Süd, rare in seam Wrangel (mine König), frequent in 
seam Börstel (mine König) and rare in seam 6 (mine Frankenholz). However in his Table 4, ZERNDT 
records this spore also from seam 28 Nord (mine St. Ingbert); seam Aster (mine König); seam 14 (mine 
Maybach); seam 26 (mine Frankenholz), and thereover guesses that this spore occurs in whole of the 
succession from seam 1 Siid to seam 1, mine Frankenholz (= seam D, mine Reden-Flamm). As ZERNDT 
does not record this spore in Tables 1 and 2 from seam 28 Nord or its equivalent seams, and neither 
mentions it in the text (pp. 138—140), it should be concluded that this spore occurs only in seam 1 Süd 
and some other seams between Tonstein 3 and 2. 


Setosisporites (Isr.) Por. & Kr. (1954, 1955) 


Remarks. — The polaxis of the megaspores in Setosisporites is a little longer than the equatorial 
axis due to a protuberance noticed at the apex. This protuberance appears to be an enlargement of the 
apex rather than the floor of the contact areas as is common in Lagenicula. The shape of the three con- 
tact areas appears more similar to that of Laevigatisporites and Tuberculatisporites than that in 
Lagenicula. Another notewrothy feature is the raised vertex of the rays in these megaspores which 
indicates some relation with the Zonalesporites group of genera. It is apparent that this genus exhibits 
a synthesis of characters which typify 3 distinct group of genera. 


Setosisporites praetextus (ZERNDT) Por. & Kr. 1956 (PL 25. Figs 11, 22). 

Holotype. — ZERNDT 1934, Pl. 6, Fig. 1. 

Diagnosis. — Size 0.8—1.8 mm, holotype 1.4 mm, circular, elliptical or oval tending to be roundly 
triangular; apex 100—200 wu high, vertex upto 100 « high and extending to nearly */, the radius of 
flattened spore. Beyond and along the arcuate ridges the exine is hairy on the proximal side, hairs 
branched. Distal side usually without hair. 


Description. — The specimens of this species from the Saar coals are 0.80—1.40 mm in size and 
are circular to oval in shape. Trilete mark is distinct and with 100 « high apex and 50—60 x high 
vertex. The contact areas are rugose and without any ridges or furrows. The outer edge of contact 
areas have indistinct, low, arcuate ridges along and beyond which the roots of fallen hair or some intact, 
branched hair are seen. The distal side is rugose without any hair bases and evidently lacked orna- 


mentation. 


Division Zonales (B. & K.) Por. & Kr. 
Sub-Division Auritotriletes Por. & Kr. 
Series Auriculati (ScHopF) Pot. & Kr. 


Triquitrites (Wizson & Coe) Por. & Kr. (1954, 1956) 


Remarks. — The conception of Wırson & Cor (1940) in circumscribing Triquitrites was to include 
such spores as were triangulate having concave sides and with an equatorial flange or wide margin 
along the angles. Scuorr, Wırson and BENTALL (1944, p. 46) enlarged this conception to include tri- 
angulate spores having rounded or truncate apices, concave to convex sides and equatorially flanged 
angles or those with sub-equatorially thickened exine near the angles on the proximal side. Poronté and 
Kremp (1954) have emended Triquitrites to include such triangular spores as have angular thickenings 
(valvae) or small angular projections (auriculae). The genotype, as sketched by Wırson & Cok (loc. cit., 
Fig. 8) is a triangular spore with broad corners, + straight sides and along the equator a continuous 
flange is seen which is wider round the angles than between them. Further, the exine is without orna- 
mentation and without subequatorial thickenings near the corners. Some triangulate spores, akin to 
Triquitrites, have large, fan-shaped, undulating equatorial extensions along the angles and have already 
been grouped now under a separate genus Tripartites ScHEMEL (1950) and still others with toothed 
cingulum as Savitrisporites BHarpway (1955). 


Triquitrites simplex sp. nov. (Pl. 25, Figs. 13, 14). 
Holotype. — PI. 25, Fig. 13; Sl. No. 7325 2; seam Constanze, mine Göttelborn, The Saar. 


Diagnosis. — Size 25—35 u, holotype 28 u, trilete rays reaching only the valvae, sides straight, 
angles broad and + rounded. Exine irregularly thickened. 

Description. — Triangular with irregularly flattened to rounded angles, rays attaining more than 
‘ but less than °/, the radius. Tecta thin and uniform. The region in between the rays slightly thickened. 
Beyond the rays exine thickened into valvae; no projections or processes subtended from the angular 
margin. Sides smooth, not convex. A few irregular, angular projections of the margin seen near the 
angles. Exine thin, laevigate. 

Comparison. — No known species of Triquitrites shows such a simple structure and small size. It 
approaches to some extent T. arculatus Wits. & Cor but for its smaller size. It shows some resemblance 
in structure to a form described by Loose (1934, III 58), but again the size of the two is different. 


Triquitrites bransonii Wits. & Horr. (Pl. 25, Fig. 15). 
For holotype and diagnosis see Wus. & Horr. (1956, pp. 24—25). 


Triquitrites cf. tribullatus (Isr.) Por. & Kr. (Pl. 25, Fig. 16). 
Holotype. — IsranHım (in Por., Isr. & Loose) 1932, Pl. 15, Fig. 13. 


Description. — Size 30—40 u, triangulate, light brown spores; trilete mark distinct, trilete rays 
reaching upto the auriculae which are often rounded or truncate, sides ‘mostly straight. Exine unequally 
thickened resulting into light and dark coloured areas. 


a.) 


Comparison. — These spores are considerably smaller than the holotype and also different in 
structure. A number of other forms referred to this species by Poronık & Kremp (1956), are smaller 
and agree in structure to the forms illustrated by me. It is for this reason that I a them com- 
parable to some specimens of the older strata, still maintaining them to be different from the holotype. 
Ultimately T. cf. tribullatus might have to be recognised as a separate species. This form is also 


ee from all the species of Triquitrites described by Kosanke (1950) and Witson & HOoFFMEISTER 
1956). 


Triquitrites auriculatus sp.nov. (Pl. 25, Figs. 17, 18). 


2 Holotype. — PI. 25, Fig. 17; Sl. No. 7315/5; small seam above Leaia horizon, mine Göttelborn, The 
aar. 

Diagnosis. — Size 32—38 wu, holotype 35 u; triangular with broadly rounded angles, sides promi- 
nently concave. Y-rays ?/, the radius, valvae unequally developed on the angles as small thickening 
of the exine. 

Description. — Greenish brown, triangular with broad and rounded corners, side walls concave. 
Tetrad mark with thin vertex and thin rays, lips not at all prominent, rays upto 8—10 u long. The exine 
at the angles is irregularly thickened sometimes more, sometimes less and usually lop-sided i.e. more 
in one of the halfs of the broad angles. The surface is smooth, without any sculpture, but the exine is 
dense and hence presumably thick. 

Comparison. — The shape is somewhat comparable to T. deltiformis (S.W. & B.) Por. & Kr., but 
T. auriculatus is bigger, lacks surface sculpture of the former and possesses angular thickening. T. auri- 
culatus does not agree with any species of this genus listed by Por. & Kr. (1956). Its strongly concave 
sides are very characteristic. 


Triquitrites cuspidatus sp.nov. (PI. 25, Figs. 19—21). 

Holotype. — Pl. 25, Fig. 19; Sl. No. 73151; small seam above Leaia horizon, mine Göttelborn, The 
Saar. 

Diagnosis. — Size 35—48 u, holotype 4.4 u; triangular form with truncated angles; Y-rays reach 
the valvae which are weakly developed into an insignificant thickening or short stumpy spines. 

Description. — Yellowish brown, triangular with bluntly rounded or truncated angles, sides straight 
or convex, tetradmark with thin vertex, rays */, the radius ending at the little pouch like auricles which 
are placed a little more than usual towards the interior. The angles are slightly thickened and on the 
margin either a small thickening or 1—2 small, stumpy spines may be developed. The rest of the sur- 
face is smooth. The exine is thin but irregular in its thickness resulting into light and dark areas. 


Triquitrites novicus sp.nov. (PI. 25, Figs. 22—25). 

Holotype. — PI. 25, Fig. 22; Sl. No. 7325,2; seam Constanze, mine Göttelborn, The Saar. : 

Diagnosis. — Size 25—35 u, holotype 30 u, Y-rays over */, the radius length, auriculae cup-shaped, 
sides straight. Exine on the distal side is irregularly thickened, apparently joining the auriculae. 

Description. — Triangulate, light brown spores, trilete mark usually distinct, apex and vertex low, 
labra thin, rays straight and upto */, radius length. Auriculae usually cup shaped with a small hollow 
cavity in the middle, sides usually straight. Exine normally thin and translucent on the proximal side and 
laterally but on the distal side it is irregularly thickened, the thickening appearing as broad, triradiate 
limbs joining the auriculae. 

Comparison. — The cup shaped auriculae and the thickening of exine on the distal side are charac- 
teristics of this species. In many species of Triquitrites the exine is usually irregularly thickened, the 
range of the nature and extent of this thickening is very large. Inspite of this fact the thickening in 
T. novicus is different from all the species known. This species but for its size shows similar structure 
as seen in T.tribulatus Isr. In its size range, the following species are comparable e.g. T. desperatus 


Bar 


Por. & Kr. is smaller and has a flange joining the corner thickenings; T. auriculatus sp. nov., has rounded 
angles and valvae with very little thickening; T. simplex sp. nov., has solid valvae and lacks irregular 
exine thickening on distal side; T. auriculaferens Loose has roundish form, solid valvae and no thickening 
in the exine on the distal side. T. cf. tribullatus shows comparable structure having irregularly thickened 
exine on the distal surface and the auriculae also which resemble those in T. novicus structurally. 
T. novicus is different from T.tribullatus as evident from the holotype of the latter (Por. & Kr. 1956, 


Pl. 17, Fig. 319). 


Triquitrites exiguus Wırs. & Kos. (PI. 25, Figs. 26—28). 

Holotype. — Witson & Kosanke 1944, Fig. 2. 

Diagnosis. — Size 20—30 u, triangular, angles rounded, truncate or protruding and dense; sides 
straight or slightly concave; exine irregularly thick. Flange absent. 

Description. — See WıLson & KosankE 1944. 

Comparison. — Structurally this species resembles T. cf. tribullatus described here. The two differ 
in size and also the horizon of their occurrence. T. novicus is bigger and differs in the nature of its 
auriculae. T.desperatus distinguishes itself by its flange. 


Triquitrites mamosus sp.nov. (PI. 25, Figs. 29—32). 
Holotype. — PI. 25, Fig. 29; Sl. No. 7316,8, seam Grangeleisen, mine Göttelborn, The Saar. 
Diagnosis. — Size 42—55 u, holotype 44 u; subtriangular having a broad base with strongly rounded 
angles; distal side and the margin beset with low, confluent coni of different sizes; Y-mark distinct, 
rays upto ?/, the distance between apex and the angles. Exine thick. Flange absent. 


Description. — Dark brown, subtriangular spores with rounded angles and convex sides. The 
spores have one side longest, corresponding to a base and the other two sides are equal to one another 
but smaller than the base. The spore is mostly eccentrically flattened unlike other triangulate forms 
of Triquitrites and this is probably due to its broad base. The proximal surface is perfectly smooth 
and transparent like glass. It bears a distinct Y-mark with low apex and vertex with very thin and 
straight labra. The rays are upto 18 uw in length with the ends not bifurcating. Distal surface as well 
as the lateral margin is beset with broad based, pointed to blunt coni of all sizes. As seen in high focus 
from the proximal side, the distal surface appears to have a reticulum with bright muri and darker 
intervening space. In progressively deeper focus the reticulum gets indistinct but in deepest focus again 
a bright reticulum appears with large dark intervening spaces. I consider the sculpture on the distal 
side to be only spinose and what appear as the reticulum are the narrow spaces delimiting the bases 
of coni and hence it is a negative reticulum. The coni rarely exceed 3 «in height and usually are smaller. 


Comparison. — I can not put this form in Anapiculatisporites as the thick exine is more thick near 
the angles and shows a little commencement of the valvae there as in the form referred by KosANkE 
(1956) to T. spinosus. But in the holotype of T. spinosus which I have examined, the spinae are longer 
and + baculate and not broad based as in my forms. In the holotype of T. spinosus the angles show a 
number of coni whereas the sides are smooth. Among the species of Anapiculatisporites so far listed 
by Por. & Kr. (1955), of which I have examined the holotypes, the exine is thinner, the coni are longer 
and the trilete mark extends to the equator quite unlike T. mamosus. 


Triquitrites rugosus sp.nov. (PI. 26, Figs. 1—3). 
Holotype. — Pl. 26, Fig. 1; Sl. No. 7316/4; seam Grangeleisen, mine Göttelborn, The Saar. 


Diagnosis. — Size 45—60 u, holotype 47 u, triangular with broad, truncate or subrounded corners 


and + straight sides; spore coat dense, heavy and rugate. External margin shows low coni or ridges. 
Flange absent. 


N des 


Description. — Triangular spores with broad and flattened angles. In some cases the angles are 
truncate but in others they may be a little rounded. Valvae little developed usually as a small 
thickening of the exine near the angles. Sides are usually straight but sometimes they may appear 
convex due to irregular flattening of the spore. Trilete mark visible, apex and vertex low, labra thin 
and tecta extending subequatorially upto the valvae. In optical cross-section, the exine appears 3—4 u 
thick near the margin but is lesser in the central region. On the surface, the exine shows irregular 
sculpture consisting of small as well as large coni and lophae. These often simulate the sculpture to 
be microreticulate. 

Comparison. — Broadly truncate angles and apiculate sculpture are the main distinguishing features 
of this species. T.spinosus is nearer to T.rugosus in size and structure excepting that it has bigger 
spines and has more rounded corners. Other species such as T. tribullatus, T. triturgidus (Loose) Por. & 
Kr. and T. pulvinatus Kos. do not show any likeness to T. rugosus in the form and organisation as these 
have better developed valvae. 


Triquitrites stephanensis sp.nov. (P1. 26, Figs. 4, 5). 

Holotype. — Pl. 26, Fig.4; Sl. No. 7316/6; seam Grangeleisen, mine Göttelborn, The Saar. 

Diagnosis. — Size 54—45 u, holotype 44 X 40 u; triangular with broad or narrow angles, straight 
or slightly concave sides, spore coat dense and rugate. Flange absent. 

Description. — Brown, triangular spores with broad or narrowed, rounded angles. Sides usually 
slightly concave or straight. Trilete mark distinct. Apex and vertex thin, labra hair like thin, rays 
slightly wavy, ending 6—10 u before the equator. Exine, brown, translucent, glassy on proximal face 
but rugate on distal side showing a sculpture of very low coni which in high and low focus simulates a 
net work. Behind the angles, the exine is slightly more thickened as valvae but this thickening is 
unequally developed at different corners and usually not distinctly seen. 

Comparison. — This species is structurally similar to T. rugosus excepting that the latter is bigger, 
has truncate angles and better developed sculpture. Otherwise like T. rugosus, T. stephanensis as well, is 
different from such conventional species of Triquitrites as T. tribullatus, T. triturgidus, T. pulvinatus, 
and T.trigonoaopendix, which show pronounced development of valvae and auriculae. Likewise it is 
also different from such species as T.arculatus and T. desperatus which in addition to auriculae, have a 
narrow flange connecting them. 


Savitrisporites Buarp. (1955) 


Savitrisporites triangulus Buarp. (Pl. 26, Figs. 6, 7). 
For holotype, diagnosis and description see BHarpway 1955, p. 128. 


Savitrisporites majus® sp. nov. 

Holotype. — PI. 24, Fig. 11; Sl. No. 7313/1; seam Schwalbach, mine Göttelborn, The Saar. 

Diagnosis. — Size 60—82 u, holotype 74 X 70 u, normal size in polar view 77 u; + triangular 
shape, strongly rounded corners and convex lateral sides. One of the lateral sides is smaller and + 
straight. Y-mark distinct, thin rays not extending upto the margin, lips straight and hair like. The 
proximal side has a thin exine smooth or with granulate sculpture. The distal and lateral sides 
possesses 7—8 u thick, toothed ridges with 2—4 « high, blunt coni. 

Description. — The shape of the flattened spore in equatorial view is + triangular with tendency 
to become circular. Two of the lateral sides are longer and very much curved as compared to the third 
which is smaller and + straight (Text-Fig. 5). It is for this reason that two of the rays which are equal, 
are smaller than the third, the angles of divergence between the rays are also not equal and the holo- 


6 In Table 5 (BHARDWaj & Kremp 1955) this species is referred as Verrucosisporites majus. 
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of this species so far examined when seen in equatorial view are 
always obliquely flattened. Another characteristic feature is the nature and distribution of en 
ridges only on the distal side and a broad, cingulum-like subequatorial band which has been observe 
along the margin on proximal side, separating the trilete area from the ridged distal side. 


type as well as most of the specimens 


Text-Fig.5. Schematic sketch of Savitrisporites majus sp. nov. 


Comparison. — The individualistic sculpture and organisation of this spore as described above can 
neither be compared with any of the species of Verrucosisporites described and listed by PoTtonIE & 
Kremp (1955, p. 65) and nor of the genera Apiculatisporites’ and Lophotriletes. The only reason to main- 
tain this spore as a species of Savitrisporites is its sculpture on the distal side and cingulum-like equa- 
torial band although other features such as its shape and the absence of angular thickenings lend it an 
organisation not wholly in agreement with Savitrisporites. For this reason the taxonomic assignment 
of this species to Savitrisporites should be treated as provisional. 

Discussion. — In the size and its sculpture, the spores of S. majus sp.nov., are closely comparable 
to the spores of Lycopodium megallanium Sw. (Knox 1950, Fig.57a and b). 


Valvisisporites (Isr.) Por. & Kr. 1954, 1956 


Valvisisporites nigrozonalis (STACH & ZERNDT) Por. & Kr. (Pl. 26, Figs. 8, 9). 


Syn. — See Por. & Kr. 1956, p. 96. 

Holotype. — STACH & ZERNDT 1931, Pl. 2, Fig. 27. 

Diagnosis. — See Por. & Kr. 1956. 

Remarks. — These megaspores are structurally similar to V. auritus but for their smaller size, 
imperceptible auriculae as well as the cingulum, and the older horizon of distribution. The species is so 
constant in its characters and distribution that it can always be distinguished from the larger and 
younger V. auritus. 


Valvisisporites auritus (ZERNDT) comb. nov. (Pl. 26, Figs. 10—13). 
1930 Triletes auritus I — ZERrnDT, Pl. 1, Figs. 4,5; Pl. 5, Figs. 11, 13 

1932 Triletes auritus II Z. — KowALEWSKA-MASLANKIEWICZOWA, Figs. 33—35 
1937 Triletes auritus var. grandis Z. — Zernpt, Pl. 10, Figs. 1, 4, 5 

1940 Triletes auritus var. grandis Z. — Zernpt, Pl. 11, Figs. 32—36 


1944 Triletes auritus var. grandis Z., and Triletes auritus var. secundus (MASLANKIEWICZOWA) S. W. & B. — Scuopr, WILSON 
& BENTALL 1944, p. 20 


1955 Triletes auritus var. grandis Z. — Dyxstra, Pl. 35, Figs. 2, 3; Pl. 36, Figs. 4,5 


7 See also foot note p. 87. 
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Holotype. — Zernpr 1930, Pl. 1, Fig. 4. 


Diagnosis. — Diameter (with auricula) 0.8—1.2 mm, mostly more than 1.0 mm, shape roundly 
triangular with broad (80—130 u) wedge shaped cingulum beyond the distinct arcuate ridges. Cingulum 
distinctly recognisable in obliquely as well as equatorially flattened spores. Beyond the ends of the 
trilete rays small auriculae are seen. Y-rays possess low tecta whose height from the apex (+ 30 u) 
gradually falls off towards the base of the auriculae. Exine smooth and weakly shining. 


Description. — Mostly the specimens of this species are large in size although small specimens are 
also not unusal. The main distinguishing characters of this spore are equally clearly exhibited in the 
smaller ones as in the larger forms. The cingulum which, apparently, is an outward extension of the 
arcuate ridges is broad and wedge shaped, its margin having been thinned off. The auriculae, in polar 
view are small being recognisable as little, curved extensions of the cingulum opposite the Y-ray ends, 
but in eccentrically flattened specimens these are seen as small earlike appendages. The Y-rays are 
low with broad base, and reach the base of the auriculae and then disappear. Exine is smooth on the 
proximal as well as the distal sides and is of brown colour. 


Comparison. — V.appendiculatus differs by having bigger auriculae and hardly any cingulum of 
the type described in V. auritus. V. flavuus (St. & Zr.) Por. & Kr., differs by having high, prominent 
rays which extend right upto the margin of the spore and the auriculae are small and pointed. 


Discussion. — ZERNDT (1940, P1.9, Fig.5—11) referred a number of megaspores to Tril. auritus the 
like of which have been included by me in V.nigrozonalis. In view of the fact that eversince ZERNDT 
defined Tril. auritus I (1930, p. 46), he has referred so many different types of spores to this species, the 
inclusion of V.nigrozonalis — type of spores by him in Tril. auritus is not surprising. 

Diyxstra (1946, p. 31—32) following ZERNDT, reduced V.trilobus Isr., Tril. nigrozonalis and Laevi- 
gatisporites silvanus Isr., as synonyms of Tril. auritus. Apart from these species, DijkstrA also included 
a large number of other spore forms such as “Spora 0.7 mm” of ZERNDT (which ZERNDT clearly distinguishes 
from Tril. auritus I, ZERNDT 1930, p. 46), and Tril. auritus III of MasLankıewicz (= Tril. sofiaensis S. W. & B.) 
and several others in Tril. auritus. It is apparent from this that the taxonomic status of Tril. auritus has 
been extremely confused so far. 


The species described by Zernpr as Tril. auritus I, is illustrated by figures of two obliquely flattened 
spores [Zernpr 1930, Pl.1, Fig.4 (reproduced here as PI. 26, Fig. 12) and 5] with small auriculae and 
these forms are therefore the types of the species. In the diagnosis of Tril. auritus I, given by ZERNDT 
(1930, p. 46) the spore is said to be 0.8—0.9 mm. This size appears to have been arrived at by him after 
direct measurement of the figured spores which are obliquely flattened. However, in these type spores 
if the measurement of one of the rays from the apex to the arcuate ridges is utilised to reconstruct the 
size of the flattened central body as may be seen in polar view, it becomes evident that the central body 
measures 0.92 mm and with the addition of an auricula the total diameter (with auricula) would 
approximate 1.1 mm. Another feature, of which ZERNDT makes no mention, is that the arcuate ridges in 
the type specimens are distinctly ledge like as is mostly seen in Tril. auritus var. grandis. On a com- 
parison of these type figures of Tril. auritus with a similarly obliquely flattened specimen of Tril. auritus 
var. grandis (ZERNDT 1937, Pl. 10, Fig. 3, reproduced here Pl. 26, Fig. 13) and considering that the revised 
average size of Tril. auritus is 1.1 mm, I have become convinced that Tril. auritus I and Tril. auritus var. 
grandis, are synonyms. The type distribution of Tril. auritus and Tril. auritus var. grandis is also the 
same i.e. Stephanian as reported from Poland and Bohemia. The small specimens referred by ZERNDT 
(1937, Pl. 10, Figs. 2, 6; 1940, Pl. 9, Figs.5—11) as Tril. auritus and comparable to his “Spora 0.7 mm”, 
should not be treated as Tril. auritus and can now be referred to V. nigrozonalis which compares very 


well with these. 
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Valvisisporites appendiculatus (Mast.) comb. nov. (PI. 26, Figs. 14, 15). 

Holotype. — Masianxiewiczowa 1932, Fig. 39 (Here Pl. 26, Fig. 14). 

Diagnosis. — Diameter (with auricula) 0.7—1.2 mm, holotype 1.0 mm, central body 0,5 0.8 mm, 
triangular, length of the auriculae */, of the radius of the central body. Tecta 60—100 u high whose 
height from the apex to the auriculae gradually reduces. Tectd are distinct and well defined right upto 
the tip of the auriculae. The auriculae are large (200—320 x 300—420 u) and are dome-like with a 
narrow neck i. e., hemispherical body and a pointed tip as in the holotype. The exine surface is unorna- 
mented, dull and smooth. 

Description. — The auriculae being very large are easily breakable but in most of the specimens (20) 
studied by me one or more auriculae were always intact to enable its identification. In small specimens 
the size of the auriculae decreases but less than proportionately. 

Comparisons. — The characteristic shape of the auriculae in V. appendiculatus is the chief distingui- 
shing feature as compared to V. trilobus and V.auritus. The size of the auriculae in proportion to the 
size of the spore, is also an equally important taxonomic feature. As compared to V. auritus, the Y-rays 
in V. appendiculatus extend right upto the tip of the auriculae. 

Discussion. — A perusal of the holotype and the study of the specimen figured here as well as a 
number of others, leaves no doubt about.the constancy of the characteristic shape and large size of the 
auriculae in V. appendiculatus. The same study also leads me to conclude that the forms referred by 
DijyxstrA (1946, Pl. 16, Figs. 176, 177) to Tril. appendiculatus and by PoronıE & Kremp (1955, Pl. 5, Fig. 34) 
to V.appendiculatus are not specimens of V. appendiculatus at all but instead may either be referable 
to V. trilobus or to a new species. 


Valvisisporites guthörli sp. nov. (Pl. 26, Fig. 16). 

Holotype. — PI. 26, Fig. 16; Sl. No. 13931; (?) Tonstein 2 seam, mine Viktoria, The Saar. 

Diagnosis. — Diameter (with auricula) 1.0—1.3 mm, holotype 1.06 X 1.22 mm, central body 
0.86 X 1.04 mm, triangular, auriculae fan-like, one-fourth so long as broad. The rays have 50—80 « high 
tecta. The height of the tecta reduces from the apex to the auriculae. The tecta appear to reach the 
margin of the auriculae. Tecta and the arcuate ridges are wavy. The exine surface is sparsely covered 
with very small granules which are mostly difficult to distinguish. 

Comparison. — The specimen figured here and a number of others of the same type, were found in 
that macerate which yielded V. appendiculatus. Normally one would have been tempted to regard this 
as a variation of V.appendiculatus but the shape of the auriculae is so characteristically different from 
V.appendiculatus that such a consideration appears to be ruled out. V. guthörli is also distinctly 
different from V.trilobus or V. auritus and hence has been given a new name. 


Valvisisporites sculptus sp.nov. (PL 27, Figs. 1, 2). 

Holotype. — Pl. 27, Fig. 1; Sl. No. 9615; seam 36°/,, mine St. Ingbert, The Saar. 

Diagnosis. — Diameter 0.8—1.3 mm, holotype 1.0 mm, shape + roundly triangular, auriculae only 
in the form of small blunt projections which may not always be visible. Y-rays appear to extend into 
the cingulum though not very clearly. Exine covered with regularly and closely spaced small pustules. 
This ornamentation in indistinctly seen on the cingulum. Cingulum 80—120 u broad. 

Description. — Subspherical to roundly triangular megaspores with a broad, wedge-like cingulum; 
Y-mark is well defined, rays 30—40 u high with rounded vertex and of uniform width extending upto 
the inner margin of the cingulum. The ray-ends tend to form a swelling in the cingulum. Auriculae 
indistinct yet recognisable due to very small angular projection opposite the swellings of the ray-ends. 
Exine uniformly ornamented by broad but low, + equal-sized pustules on both sides. The regular spacing 


of the pustules simulates a negative reticulum. The ornamentation on the cingulum and the rays, is only 
faintly discernible. 
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Comparison. — Valvisisporites sofiaensis (S.W. & B.) Por. & Kr., is more triangular, has better 
developed auriculae more prominent rays and has reticulate ornamentation where the muri though 
indistinct over the cingulum, traverse the rays clearly. Apart from these, V. sofiaensis is reported from 
the Stephanian where as V. sculptus is a species of Westphalian C. V. auritus differs from it in view of 
the ornamentation. V.nigrozonalis lacks the ornamentation as well as the cingulum. V.trilobus and 
V. appendiculatus lacks the ornamentation and at the same time has very large auriculae. 


Valvisisporites verrucosus sp. nov. (Pl. 27, Figs. 3, 4). 

Holotype. — Pl. 27, Fig. 3; Sl. No. 10705; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Diameter 0.6—1.8 mm, holotype 0.92—1.1 mm; shape subcircular with distinctly pro- 
jecting beaks; auriculae opposite the ray-ends giving the spore a roundly triangular form. Y-mark 
distinct, with low tecta having thin vertex extending upto the tip of the auriculae. Rays distinctly joined 
by arcuate ridges which flatten out to form a broad, ledge-like cingulum with a sharp edge. Exine on 
proximal as well as distal sides, inclusive of the cingulum, densely covered with small, low verrucae 
of various sizes and shapes. 

Description. — Roundly triangular megaspores. In polar view the triangular nature is most distinct 
due to the occurrence of three angular projections of the nature of auriculae, opposite the ray ends. The 
rays are wedge like in cross-section with a broad base and sharp apex and extend with little reduction 
in size upto the tip of the auriculae. The ornamentation is densely verrucose. 

Comparison. — The ornamentation in V. sofiaensis is reticulate and in V. sculptus pustulate but in 
V. verrucatus it is distinctly verrucose, composed of variously sized and shaped, closely spaced verrucae. 
All other species so far described under this genus are unornamented. 


Valvisisporites saarensis (ZERNDT) Por. & Kr. (Pl. 27, Fig. 6). 

Holotype. — ZERNDT 1940, Pl. 12, Fig. 40. 

Diagnosis. — Diameter 1.03—1.62 mm, tecta very broad (100—225 u) as well as high (75—150 «) 
uniform, ending just before reaching the equator. Auriculae built up only by knot like swellings of the 
ray ends. Arcuate ridges indistinct; subequatorial cingulum absent. Exine smooth, matt and not shining. 

Description. — Triangular megaspores with strongly rounded sides. Y-rays broad and high, their 
height decreasing from the apex to their subequatorial ends where they swell out in the form of a knoll. 
Auriculae and arcuate ridges indistinct. Exine appears very thick and the spore is heavy. 


Sub-Division Zonotriletes WALTz 
Series Cingulati Por. & Kraus 


Lycospora(S. W. & B.) Por. & Kr. 


Remarks. — These small spores are characteristic of most of the Carboniferous coals. Their most 
important morphological feature is the cingulum surrounding the spore body subequatorially. As the 
trilete rays reach the girdle-like cingulum it suggests that the cingulum is a part of the trilete area, 
presumably a modification of the arcuate ridges. This feature appears to be of considerable importance 
in determining the relationship of Lycospora with the other cingulate genera having comparable 
organisation. 

The nature of the cingulum in Lycospora shows the following range of variation: 

a) It is of the nature of a low, dense, ridge like girdle (Text-Fig. 6 a; see S. W. & B., PI. 3, Fig. 19) as 
in L. brevijuga Kos., L. parva Kos. and L. trigonoreticulata (Loose) Por. & Kr. 

b) It consists of a perforated yet continuous, membranous flange with a submarginal crassitudinous 
base appearing as a dark band in polar view as in L. punctata Kos. (Text-Fig. 6b). 

c) It consists of a continuous membranous flange but lacks a crassitudinous base or the ridge, as in 


L. pseudoannulata Kos. (Text-Fig. 6c). 
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Recently suggestions have been put forward to combine all those species which possess subequa- 
torial flange, into Cirratriradites. Thus HorrMEIsTER et al (1955) have transferred L. PSE NES and 
L. punctata to Cirratriradites. According to HOFFMEISTER et al (loc. cit., p. 382) the chief distinguishing 
feature between Lycospora and Cirratriradites is that in Lycospora the thickened extensions of the trilete 
rays are not developed on the equatorial girdle because the genotype of Lycospora, L. micropapillata, 
does not possess such extensions of the lips on to the girdle, whereas in Cirratriradites the sutures 
extend to the edges of the spore body and thence usually to the edge of the flange. However, in my 
opinion this distinction appears to be untenable on morphological grounds. If the cingulum in Lycospora 
is a part of the trilete apparatus i.e. modification of the arcuate ridges, the trilete rays must be 
extending to it as in Cirratriradites. In none of the various species of Lycospora studied by me (with 
ridge-girdle type or the banded-flange and the flanged type cingula) have I ever observed the trilete 
rays failing to reach the outer margin of the cingulum. It is a different matter that in certain cases 
where the cingulum is narrow the extensions of the rays over it are not as distinct as on the body or due 
to oblique flattening of some specimens, especially in the unflanged species, the cingulum lies more sub- 
equatorially than usual and thereby some of the rays are seen not extending to the margin. 


a b c 
Text-Fig. 6. Meridional view of the organisation in Lycospora. 


So far, most of the authors, Scuopr, et al, Kosanke as well as PorTonıE & Kremp, have referred all 
girdled or flanged, small (upto 60 «) spores to Lycospora. On the other hand all the species listed by 
PoToONIÉ & Kremp (1956, pp. 125—126) in Cirratriradites (excepting C. minutus Wits. & Kos., which is a 
species of Densosporites — see under Cirratriradites) are larger (more than 60 «), have a denser spore 
body and a comparatively broad, membranous, continuous flange (= zona of Por. & Kr.) with corrugated 
margin. These large species of Cirratriradites, most of which (including the genotype) agree to C. annu- 
latus (= microspore of Selaginellites crassincinctus Hoskins & ABBoTT 1956) in all important features, 
make this genus a fairly homogeneous one (excl. C. difformis Kos., and C. rotatus Kos., which show 
marked variation from the normal and thus may be reinvestigated for their correct taxonomic 
assignment). 


When Scuorr et al created Lycospora they had only such spores in mind which possessed an equa- 
torial ridge without a distinct flange and were supposed to have been found in Lepidostrobus. However 
during subsequent years even flanged spores of comparably small size were assigned to Lycospora thus 
making the qualitative distinction between this genus and Cirratriradites at least superficially confused. 
From the recent studies of CHALONER (1953) as well as Poronıt & Kremp (1956, Pl.17, Figs. 331—335) it 
is definitely established that the flanged species of Lycospora are like the microspores of Lepidostrobus 
and that on the basis of the findings of Anprews & PANNELL (1942) these are like the microspores of 
Lepidocarpon as well. It is apparent then that the systematic position of these flanged, small spores 
should also be with in Lycospora rather than Cirratriradites because to advocate assignment of these 
flanged species to Cirratriradites will not only be inconsistent with the morphological back ground of 
Cirratriradites or Lycospora but will also tend to reduce Cirratriradites, a homogeneous genus, into a 


heterogeneous one. Out of these considerations I have retained all the flanged, smaller spores as species 
of Lycospora. 
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The question whether Lycospora (S. W. & B.) Por. & Kr., 
with there, can be taxonomically redefined to result into 
deferred for the present. 


in view of the three types of cingula met 
more homogeneous supraspecific taxa, is 


Lycospora brevis sp.nov. (Pl. 27, Figs. 6, 7). 


Holotype. — Pl. 27, Fig. 6; Sl. No. 8400/2; seam 9 (Thieleman), mine Maybach, The Saar. 

Diagnosis. — Size 18—22 u, holotype 18 X 20 4, oval to roundly triangular, trilete rays knoby 
granular; margin irregular. 

Description. — Light brown miospores of oval or roundly triangular shape. Trilete rays distinct 
and reaching the equator, apex and vertex slightly elevated. Cingulum narrow, edge uneven due to 
minute grana. Exine sparsely granulate, secondary folds rare. 

Comparison. — Structurally this species belongs to the same group as L. brevijuga, but is distinctly 
smaller. L. pusilla (Isr.) Por. & Kr., is bigger and has characteristic folds developed. 


Lycospora denticulata sp.nov. (Pl. 27, Fig. 9). 


Holotype. — PI. 27, Fig. 9; Sl. No. 8400/2; seam 9 (Thieleman), mine Maybach, The Saar. 

Diagnosis. — Size 22—26 u, holotype 22 X 23 u, oval to roundly triangular; trilete rays thin, knoby. 
Cingulum */;—*/, of the radius margin, denticulate. Exine irregularly ornamented with small spicules. 

Comparison. — Larger than L. brevis and has characteristic denticulate margin of the cingulum. 


Lycospora rotunda sp. nov. (Pl. 27, Figs. 10—12). 


Holotype. — PI. 27, Fig. 10; Sl. No. 7325,11, seam Constanze (low. parting), mine Göttelborn, The Saar. 

Diagnosis. — 29—37 u, Y-rays knoby, cingulum */,—’/, of the radius; equatorial form round-oval in 
transverse plane; exine beset with warts. 

Description. — Brownish yellow, circular spores usually flattened in equatorial plane. Occasionally 
spores may also be obliquely flattened when they appear triangulate. Y-mark distinct, rays thin but 
distinctly bilipped as in L. pellucida, ray ends reaching the equator. Extrema lineamenta rough with 
45 coni like grana. The surface of the spore closely beset with grana showing a negative reticulum in 
high focus. Grana irregular in size and shape but distinctly bold. Cingulum consists of a dark broad 
band of + equal width which may be */,—"/, the radius. Sometimes, beyond the cingulum a translucent 
flange is also seen. Secondary folds absent. 

Comparison. — + circular form, broad cingulum and large and thick set grana are the main 
distinguishing features of this species. In comparison to this, most of the other species of Lycospora are 
triangulate, oval or roundly triangulate. Even the most rounded of all these e. g. L. pusilla is more 
triangulate than L. rotunda. Some of the species such as L. torquifera (Loose) and L. granulata KosaNKE 
have large grana as in L. rotunda but these forms are unmistakably triangulate. Luser (LuBER & WALTZ 
1938) describes a form as Zonotriletes subtriquetrus from visé (Lower Carboniferous) and which PoTonIE 
& Kremp (1956) refer to Lycospora, has large but too sparsely distributed coni, triangulate shape and 
bigger size. 

Discussion. — Inspite of its unconventional shape this species shows nearest morphographical 
congriuty to the genus Lycospora. 


Lycospora triangulata sp. nov. (Pl. 27, Figs. 13, 14). 
Holotype. — Pl. 27, Fig. 13; Sl. No. 10705/1a; Grenzkohlen seam, mine Labach, Saar-Pfalz. 


Diagnosis. — Size 24—29 uw, triangular with angular corners, body uniformly dense and rugose, 
rays not extending beyond body margin, labra thick and elevated, flange 2 « wide. 
Description. — Triangular spores with dark brown body and light yellow equatorial flange, corners 


angulate and sides convex. Y-mark distinct and well developed, apex elevated. Vertex straight or 
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wavy, labra 1 u thick, elevated, rays ending on the margin of the body and apparently not extending 
into the flange. Body uniformly dense and minutely punctate. Flange uniformly 2 « wide, light yellow 
in colour and appears perforated. En 
Comparison. — The triangulate form and uniformly dense body are the most characteristic distin- 
guishing features of this species. L. pellucida (WIcHER) S.W. & B. is also triangular but with broadly 
rounded corners and the body in this species has also a narrow, submarginal, dense zone. L. rugosa 
SCHEMEL, is smaller and circular, L. microgranulata sp. nov. (described here), is roundish and lacks a 
wholly dense body. L. stenolomus (Wat1z) Por. & Kr., from Lower Carboniferous, is also a triangular 
specimen as figured by its original authors (Luger & Wattz 1938). The size of the spore figured is 32.5 u 
but as no diagnosis of this spore has been published by Luger & Wa trz (1938) further details are lacking. 
By reason of its bigger size and older age, L.stenolomus is considered different from L. triangulata 


described here. 


Lycospora parva Kosanke (Pl. 26, Figs. 15, 16). 

Holotype. — KosankE 1950, Pl. 16, Fig. 5. 

Diagnosis. — Size 25—32 u, holotype 26.2 X 29.4 u, subeircular, trilete rays granular, cingulum 
smooth, *'/,—’/, of the radius width. Exine microgranulate. 

Description. — See KosanxeE 1950, p. 44. 

Comparison. — This species appears to belong to the group of L. brevijuga and L. brevis but is bigger 
than L. brevis and smaller than L. brevijuga. The cingulum is very narrow in this species. 


Lycospora pseudoannulata Kos. (Pl. 27, Fig. 17). 

Holotype. — KosankE 1950, Pl. 10, Fig. 7. 

Diagnosis. — Size 30—42 u, holotype 39.7 X 42 u; cingulum */,—'*/, of the radius width; exine 
microgranulate. 

Description. — See KosanxE 1950, p. 45. 

Comparison. — As compared to the holotype the specimen figured here is more granulate. 


Lycospora microgranulata sp.nov. (PI. 27, Fig. 18). 

Holotype. — PI. 27, Fig. 18; Sl. No. 10705/1¢; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 32—42 u, holotype 34 u, oval to roundedly triangular; trilete rays thin; cingulum 
/s—'/19 of radius width, denticulate; exine punctate. 

Description. — Oval to roundly triangular miospores of light brown colour, body and cingulum 
separated by a broad and prominent dark brown band (crassitudo). Trilete rays reaching the equator 
of the cingulum, sutures usually open, labra thin and finely denticulate. Cingulum narrow, having 
minute perforations and margin denticulate. Exine thin, no secondary folds seen, finely punctate. 

Comparison. — L. punctata is closely comparable but it has broad cingulum and so has L. pseudo- 
anulata. L. pusilla has coarse ornamentation and secondary folds but lacks the submarginal dense zone. 


Densosporites (Berry) Por. & Kr. 


Densosporites lori sp. nov. (Pl. 27, Figs. 19, 20). 

Holotype. — Pl. 27, Fig. 19; Sl. No. 8401/2; seam 13 (Aster), mine Maybach, The Saar. 

Diagnosis. — Size 27—33 u, holotype 30 «, roundly triangular; trilete rays reaching + the equator; 
cingulum + */, radius length, exine ornamented with a few coni. 

Description. — Brown miospores of roundly triangular shape, the angles being conical and the 
sides strongly convex. Trilete mark distinct, rays distinctly reaching the equator and are thin with pro- 
minent vertex. Extrema lineamenta corrugated, the surface of the spore and the lighter region within 
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broad inner dark brown radially striated thickened region (‘/, total width of the cingulum) and an outer 
narrow translucent flange. | 


Comparison. — D. loricatus (Loose) S. W. & B., is larger and older. Anulatisporites anulatus (Loose) 


Por. & Kr., which appears very much similar but lacks the trilete mark, is rounder and the thickened 
cingulum lacks the radial striations. 


the cingulum shows sparsly distributed coni. Cingulum width is + ‘/, the spore radius length, with a 


Densosporites sphaerotriangularis Kosanke (Pl. 27, Figs. 21—23). 

Holotype. — Kosanke 1950, Pl. 27, Fig. 7. 

Diagnosis. — Size 44—58 u, holotype 50.4 u, roundedly triangular, trilete mark weakly developed, 
rays reaching + the equator, cingulum width + '/, the radius, flange absent, equator corroded, exine 
ornamented with small coni. 

Description. — See Kosanxe 1950, p. 33. 

Comparison. — D. faunus and D. tenuis (Loose) Por. & Kr., have a narrow cingulum with a wide 
flange. D. loricatus is distinctly smaller. D. solaris BALME has spinose cingulum with well developed coni. 


Cristatisporites Por. & Kr. 


Remarks. — From a critical study of the diplotype and the species described here it is evident that 
these spores are cingulate having narrow, subequatorial, thickened peripheral region comparable in 
structure and organisation to the cingulum of Densosporites and Lycospora. In view of this finding 
Cristatisporites has been assigned a place in the Cingulati. Densosporites and Cristatisporites appear 
to be closely related as their structure and organisation is closely similar. 


Cristatisporites saarensis sp.nov. (Pl. 27, Figs. 24—26). 

Holotype. — PI. 27, Fig. 24; Sl. No. 8402/2, seam 15 (Blücher), mine Maybach, The Saar. 

Diagnosis. — Size 33—45 u, holotype 34 u, roundly triangulate; trilete rays + reaching the equator, 
cingulum width + '/, radius length, exine ornamented with well developed coni. 

Description. — Brown, roundly triangular miospores with strongly convex sides and rounded angles. 
Trilete mark distinct, rays prominent, labra medium thick, vertex slightly elevated and reaching + the 
equator. Cingulum dark brown, '/, radius length, flange scarsely noticeable. Equator and surface of the 
spore sparsely covered with well developed, small, blunt or pointed coni upto 3 « broad at the base. 

Comparison. — Smaller than C. indignabundus (Loose) Por. & Kr. 


Cristatisporites elegans sp.nov. (PI. 27, Figs. 29, 30). 

Holotype. — PI. 27, Fig. 29; Sl. No. 8401/1, seam (Aster), mine Maybach, The Saar. 

Diagnosis. — Size 38—48 u, holotype 44 u, elliptical to subcircular; trilete rays reaching + the 
equator; cingulum width */, radius length; exine covered with big coni. 

Description. — Reddish brown, elliptical or subcircular miospores with strongly convex sides and 
rounded angles. Trilete mark distinct, vertex elevated, labra not thin, rays reaching over the cingulum 
+ upto the equator. Cingulum dark brown, + */, the radius in width, flange scarcely differentiated. 
Equator and surface covered with few but large coni upto 4 u broad at the base. 

Comparison. — C.saarensis sp.nov. has smaller and more numerous coni. C. indignabundus is 
distinctly larger and has baculate coni. 


Cristatisporites cf. indignabundus (Loose) Por. & Kr. (Pl. 27, Figs. 31, 32). 

Holotype. — Loose (in Por., Ipr. & Loose) 1932, Pl. 19, Fig, 51. 

Diagnosis. — Size 40—55 u, elliptical or roundly triangular, trilete rays indistinct, cingulum 
1/, radius length, distal exine covered with large baculate coni. 
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Description. — Dark brown, elliptical miospores with broadly rounded angles and sides. Trilete 
mark usually indistinct, rays thin and probably continue over the cingulum. Cingulum dark brown, 
+ 1}, radius in width. Distal side thickly covered with long and bifid, baculate coni in whorls. Exine 
on the proximal surface has few small coni. 

Comparison. — C. elegans sp.nov., differs by the nature of its coni. | ; 

Discussion. — This species agrees in many respects to the circumscription of Densosporites especially 
in the width of the cingulum. 


Cirratriradites Wis. & Cor 


Remarks. — The continuation of the trilete rays over the flange suggests that it is a part of the 
germinal features and is a modification of the arcuate ridges. 

In a recent paper, Horrueister et al (1955) have suggested that a number of species which had earlier 
been included in Lycospora be referred to Cirratriradites. While discussing Lycospora I have already 
expressed my view as to the untenability of the main contention of these authors on the basis of which 
they seek to distinguish Lycospora from Cirratriradites. Hence it becomes necessary to review the new 
combinations proposed by these authors. 

1. Cirratriradites minutus Wits. & Cor 1940, which was subsequently referred to Lycospora by 
ScHopr et al, has been proposed to be restored to Cirratriradites by HoFFMEIsTER et al. In my opinion 
this species neither answers to the diagnosis of Cirratriradites and nor to that of Lycospora. Surprisingly 
enough its nearest ally has been described by HorrmeisTer et al (1955, Pl. 36, Figs. 14, 15, p. 386) as 
Densosporites capistratus n.sp. The description and the figure of the holotype for C. minutus as given 
by Wizson & Cor (1940) and those of D. capistratus leave no doubt that both these species have a similar 
organisation yet are distinct in view of their size. Thus C. minutus may henceforth be referred to 
Densosporites as D. minutus (Wits. & CoE) comb. nov. | 

2. C.pseudoannulatus (Kos.) Horrm., S. & M., should be restored to Lycospora as L. pseudoannu- 
lata Kos. 

3. C. punctatus (Kos.) Horrm., S. & M. should be restored to Lycospora as L. punctata Kos. 


Cirratriradites annulatus Kos. & Broxaw. (Pl.27, Fig. 33). 

Holotype. — Kosanke 1950, P1.7, Fig. 4. 

Diagnosis. — Size 78—102 u, holotype 89.2 X 98.6 «, body of spore 60—70 u, flange 8—10 u broad, 
roundly triangular in shape, finely sculptured. 

Description. — See KosankE 1950, p. 35. 

Comparison. — C. (Zonales-sporites) cicatricosus (IBRAHIM) Por. & Kr., is distinctly smaller in overall 
size, has narrower zona and the rays do not reach the edge of the flange. In view of the last character 
it should not be surprising if C. cicatricosus may turn out to be another genus. C. flabelliformis Wus. 
& Kos., distinguishes itself by smaller central body and broader flange. C. rarus has very small central 
body. C. saturni (Ier.) S.W. & B., is very much like C. annulatus in structure and organisation. While 
instituting this species KosankE has not compared it with other species hence it is not known in what 
way it should be distinguished from C. saturni. 


Bentzisporites Por. & Kr. 1954, 1956 
Bentzisporites tricollinus (Zernpr) Por. & Kr. (PI. 28, Figs. 1—4). 


Holotype. — Zernpr did not name any holotype for this species. The characteristic features of this 
species are well exhibited by Zernpr 1940, Pl. 10, Fig. 29, which I name as the lectotype. 
Diagnosis. — Diameter 0.34—0.45 mm, roundly triangular, apex more elevated than the ray-ends. 


Arcuate ridges not evident in equatorially flattened spores but distinct in eccentrically flattened 
specimens. Exine smooth and matt. 
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Description. — Triangular with widely rounded angles. Usually one of the sides longer than the 
other two. Arcuate ridges evident only in eccentrically flattened specimens (PI. 28, Fig. 3). The floor 
of the contact areas occasionally raised forming a hump. 

Comparison. — Bentzisporites bentzii Por. & Kr., the genotype, does not show any humps in the 
contact areas. But this character as shown here is also only occasionally evident in B. tricollinus. The 
only fact which can maintain B. tricollinus and B. bentzii as separate species, if at all, is the consi- 


deration that the former has so far been reported only from Westphalian D and the latter from West- 
phalian C. 


Bentzisporites margaritatus sp. nov. (Pl. 28, Figs. 5, 6). 

Holotype. — Pl. 28, Figs. 5, 6; Sl. No. 9598; seam Eilert, mine Göttelborn, The Saar. 

Diagnosis. — Diameter 0.4—0.58 mm, equilaterally triangular with distinct yet blunt angles. 
Equator thin edged. Y-rays + as high as broad, prominent except nearer the equator where they become 
lower and thinner. Arcuate ridges flattened into a thin cingulum. Exine densely covered with small, 
low, hemispherical warts on the proximal side. The warts gradually become smaller from the equator 
inwards. Each contact area has one hump in the middle. 

Comparison. — B. tricollinus and B. bentzii lack the sculpture so characteristically distinguishing 
of B. margaritatus. 


Bentzisporites luxatus sp.nov. (Pl. 28, Figs. 7—12). 

Holotype. — PI. 28, Figs. 7, 8; Sl. No. 13927; seam 10 (Low. parting), mine Mellin, The Saar. 

Diagnosis. — Diameter 0.34—0.44 mm, holotype 0.38—0.44 mm; equatorial outline roundly trian- 
gular with distinct angles. Y-rays as broad as high and reaching upto the angles. Arcuate ridges deve- 
loped into marginal, irregularly serrate cingulum probably due to the occurence of conical tubercles 
along the margin. Exine ornamented with roundish, strongly shinning, small (1 «) tubercles which are 
irregularly distributed and not closely spaced. 

Comparison. — B. margaritatus has denser sculpture with flatter tubercles. The cingulum in B. mar- 
garitatus is not serrate as in B. luxatus. 

Remarks. — The megaspore figured in Pl. 28, Figs. 11, 12, appears different from the others of this 
species and occurs in an older seam than the holotype. 


Bentzisporites verrucosus sp. nov. (Pl. 28, Figs. 13—15). 

Holotype. — PI. 28, Figs. 13, 14; Sl. No. 13927; seam 10 (Low. Parting), mine Mellin, The Saar. 

Diagnosis. — Diameter 0.32—0.40 mm, holotype 0.34—0.36 mm. Equatorial outline roundly trian- 
gular with blunt angles. Y-rays as high as broad and reaching the margin at the angles. Arcuate ridges 
flattened into ledge-like cingulum with corrugated margin due to the presence of minute grana. Exine 
densely covered with very small (0.5 «) grana like tubercles. 

Comparison. — B. margaritatus is bigger in size and has bigger warts. B. luxatus has bigger as well 
as not so dense tubercles. 


Bentzisporites parviverrucosus sp. nov. (Pl. 28, Figs. 16, 17). 

Holotype. — PI. 28, Figs.16, 17, Sl.No. 7325; seam Constanze (Side Parting), mine Göttelborn, 
The Saar. : 

Diagnosis. — Diameter 0.36—0.47 mm, holotype 0.40—0.47 mm. Equatorial outline roundly trian- 
gular with distinct angles. Y-rays as high as broad, low as well as indistinct near the angles and 
terminate at the margin. Cingulum and the exine, on the proximal as well as distal sides, sculptured 
by very fine grana (less than 0.5 «) of uniform size and loosely distributed giving a finely rugose 


appearance. 
Comparison. — The sculpture elements of B. parviverrucosus are the smallest of all other sculptured 


species of Bentzisporites. 
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Triangulatisporites Por. & Kr. 1954, 1956 


Remarks. — A critical perusal of the sculpture and organisation of the species described by POoTONIÉ 
and Kremp (1956) and those investigated by me here, reveals that variations in the sculpture on the 
distal side of these spores is of use for specific delimitation. The flange (zona) is apparently subequa- 
torial because the trilete-rays reach the tip of the zona and also that the radial striations continue from 
the central body into the zona leaving hardly any doubt that zona is still a subequatorial extension of 
spore wall. It can also be supposed that the arcuate ridges have been modified into zona. 


Triangulatisporites tertius Por. & Kr. (Pl. 28, Figs. 17, 18). 

Syn. — See Por. & Kr. 1956. 

Holotype. — Sracx & ZERNDT 1931, Pl.3, Figs. 32, 33. 

Diagnosis. — See Por. & Kr. 1956, p. 130. 

Remarks. — The sculpture on the distal side of the spore body is distinctly reticulate with 5—10 u 
high muri forming a more or less regular network which encloses polygonal to circular meshes. The 
radial striations on proximal side continue from the spore body into the zona. 


Triangulatisporites zonatus (Isr.) Por. & Kr. (Pl. 28, Fig. 19). 

Syn. — See Por. & Kr. 1956, p. 131. 

Holotype. — Isr. in Por., Isr. & Loose 1932, Pl. 16, Fig. 23. 

Diagnosis. — See Por. & Kr. 1956, p. 131. 

Remarks. — The sculpture on the distal side of these megaspores consists of minute, discoid 
depressions as described and figured by PorTonIÉ & Kremp (1956). The depressions are distinguishable 
only under high magnification. These are closely placed forming a pattern which in lower magni- 
fications (upto 100 X) appears as granulated matt. 


Zerndtisporites Buarp. 1955 


Zerndtisporites laxomarginalis (ZERNDT) Buarp. (Pl.28, Figs. 20—23). 
For holotype, diagnosis, and description see BHarpway 1955, p. 131. 


Series Zonati Por. & Kr. 
Zonalesporites (Isr.) Por. & Kr. 


Remarks. — The structure of the zona, especially in its closely interwoven and fused radial elements, 
reminds one of the hairy corona of Radiatisporites if only in the latter the hair could be interwoven. It 
is evident from such specimens of Zonalesporites whose zona has dropped off that the Y-rays do not reach 
the equator just as is the case in Radiatisporites, Rotatisporites and Superbisporites. It is because of 
these indications of morphological affinities that Zonalesporites has been grouped here together with 
the other coronate genera in the Zonati. 


Zonalesporites brasserti (Stach & ZERNDT) Por. & Kr. (Pl. 28, Figs. 25, 26; Riss 2), 

Holotype and Diagnosis. — See Por. & Kr. 1956, p. 122. 

Remarks. — The illustrated forms lack the characteristic zona which has evidently been dropped 
off as is surmisable from the subequatorial line of depression indicating the region where the zona was 
attached. The thin but raised tecta are clearly seen to end abruptly behind the equator. The contact 
areas exhibit a number of widely placed hair stubbs. 
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Radiatisporites Por. & Kr. 1954, 1956 


Remarks. — Apart from the characters emphasised by Poronık and Kremp a very characteristic 
feature of the genus is the wavy tectum. This feature is also shared by Superbisporites. The highly 
elevated tectum in Radiatisporites is shared by Zonalesporites, and Rotatisporites as well and apparently 
indicates that all these genera may be closely related. 


Radiatisporites anguitectus sp. nov. (Pl. 29, Figs. 3, 4). 


Holotype. — Pl. 29, Fig.4; Sl. No. 9613; seam 28, mine St. Ingbert, The Saar. 

Diagnosis. — Diameter 1.5—2.0 mm, holotype 1.5 mm. Equatorial outline roundly triangular with 
broadly rounded angles. Tecta reaching near to but not upto the equator, 100—250 u high, flap-like and 
irregularly but strongly wavy. The height of the tecta increases from the apex to the equator so as to 
be almost double so high near the equator as the height at the apex. No gula or vestibule is seen. The 
arcuate ridges are thickly covered by long and probably branched hair. The hair are not fused together. 
The arcuate ridges and thereby the hairy corona is subequatorial in position. The area contagionis is 
unornamented. The distal side is devoid of hair and appears to be slightly verrucate giving a coarsely 
matt appearance. 

Comparison. — R.radiatus is smaller and has fewer and unbranched but thicker hair as well as 
shows warts in the contact areas. As compared to Zonalesporites where the hair are completely fused 
into a frame-like zona, the hair in R. anguitectus though closely placed together still have independent 
hair bases as is evident in such spores whose hair have mostly fallen or broken. 


Division Monoletes IBRAHIM 
Sub-Division Azonomonoletes LUBER 


Laevigatosporites Ir. 


Remarks. — The structure and organisation of the spores referred to this genus is comparatively 
simple. The variations in morphographic features are also so few and indistinct that no other satisfactory 
basis for taxonomy has been found than the difference in size which has been used for specific delimi- 
tation. However I have observed that in some species the exine is smooth, thin and translucent and in 
others it is thick and dense, appearing almost opaque. Another probable taxonomic feature is the forking 
of the ends of monolete slit. Similar bifid ends in the germinal furrow of Schopfipollenites have been 
noted. 


Laevigatosporites medius Kosanke (Pl. 27, Figs. 5—7). 

Holotype. — Kosanke 1950, PI. 16, Fig. 2. 

Diagnosis. — Size 35—45 u, holotype 42.1 «, monolete mark more than !/, the length of spore, ends 
not bifurcated. Exine thin and translucent. 

Description. — See Kosanke 1950, p. 29. 

Comparison. — L. minimus (Wus. & Cor) S. W. & B., is smaller in size and L. minor (Loose) Por. 


& Kr., is bigger. 


Laevigatosporites minor (Loose) Por. & Kr. (Pl. 29, Figs. 8, 9). 

Holotype. — Loose 1934, PI. 7, Fig. 12. 

Diagnosis. — Size 45—65 u, holotype 58.5 4, monolete mark more than '/, the length of spore, ends 
not bifurcated. Exine thin and translucent; surface smooth. 

Description. — Oval in polar view and bean shaped in equatorial view, monolete mark consists of 
a simple elongated slit, tecta low, labra thin, ends of slit not bifurcated. Slit usually open. Exine light 


brown and smooth, often appearing as intrapunctate. N 
Comparison. — L. vulgaris Isr. is larger, although of the same structure and L. medius is smaller. 
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Laevigatosporites vulgaris Isr. 

Holotype. — Isranim 1933, Pl. 2, Fig. 16. 

Diagnosis. — Size 66—90 u, holotype 69.5 4, monolete mark more than '/, the length of the spore, 
ends not bifurcated. Exine thin, translucent and smooth. 

Description. — See IsraHım 1933, p. 40. 

Comparison. — L. maximus (Loose) Por. & Kr., is larger and L. minor is smaller. In other characters 


these species are similar. 


Laevigatosporites maximus (Loose) Por. & Kr. 

Holotype. — Loose 1934, Pl. 7, Fig. 11. 

Diagnosis. — Size 100—130 u, holotype 122 u, monolete mark more than !/, the length of the spore, 
ends not bifurcated. Exine thin, translucent and smooth. 


Description. — In details of the morphographic characters this species does not differ from any of 
the already described species. The exine is brown in colour and thin, without any distinct structure. 
Comparison. — L. maximus is bigger than L. vulgaris. 


Laevigatosporites minimus (Wits. & Cor) S.W. & B. (Pl. 29, Figs- 10/41): 
Syn. — See ScHoPF, Witson & BENTALL 1944, p. 37. 
Holotype. — Wizson & Cor 1940, Fig. 5. 


Diagnosis. — Size 20—30 u, monolete mark more than '/, the length of the spore, ends not bifur- 
cated, exine thin translucent, + intrapunctate and smooth. 
Comparison. — This is the smallest spore of the genus. In structure it conforms to the other larger 


species of the genus. 


Latosporites Por. & Kr. 1954 


Remarks. — PoronrE & Kremp (1956) created this new genus to include such bilateral spores which 
were broadly oval to circular in shape and usually have structured exine. Among the oval forms a 
characteristic noted by Poronré & Kremp was the presence of a longer polaxis than in Laevigatosporites 
resulting into strongly arched distal side in laterally flattened spores and nearly circular spores in 
polar view. A critical study of circular forms reveals that in most of these spores the monolete slit is 
usually less than '/, the diameter. 


Latosporites minutus sp.nov. (PI. 29, Figs. 12, 13). 
Holotype. — Pl. 29, Fig. 12; Sl. No. 10705/1 c; Grenzkohlen seam, mine Labach, Saar-Pfalz. 


Diagnosis. — Size 12—18 u, circular, monolete suture + less than ‘/, the diameter. Exine thin, 
smooth, intrapunctate-intragranulate. 
Description. — Light yellow, subcircular to circular, bilateral spores with a small monolete slit. 


The suture is usually less than '/, the diameter, ends not bifurcated but blunt, one of the ends usually 

appearing a little drawn out into a sharp ending. Exine thin, intrapunctate or intragranulate. 
Comparison. — L. globosus (ScHEMEL) Por. & Kr., which is organisationally very much similar to 

L.minutus is distinctly larger in size. Other species distinguish by their considerably larger size. 


Latosporites saarensis sp.nov. (PI. 29, Figs. 14, 15). 

Holotype. — PI. 29, Fig. 14; Sl. No. 7314/6; seam Wahlschied, mine Gottelborn, The Saar. 

Diagnosis. — Size 31—38 u, elliptical to subcircular; monolete mark less than ‘/, the long axis; exine 
dense, intrapunctate-intragranulate. 

Description. — Monolete miospore of brown colour, elliptical to subcircular form having a monolete 
suture less than '/, the long axis in length. Tectum straight, ends not bifurcated, labra thin. No secon- 
dary folds, exine thick (2 u) dense, intrapunctate or intragranulate. 
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Comparison. — This species is distinguished from other species of Latosporites by its size, presence 
of small monolete mark and thick exine. L. minutus Sp. nov., is considerably smaller in size and has 
thin exine. L. globosus is circular, has longer monolete mark and is, on an average smaller than 
L. saarensis. The exine in the latter is intrapunctate where as L. globosus has (after ScHEMEL 1951) 


granulate sculpture. The species of Punctatosporites, of similar size range, are easily distinguished by 
their granulate sculpture and longer monolete slit. 


Punctatosporites IBRAHIM 


Remarks. — The sculpture of the spores belonging to this genus is distinctive and must be accepted 
as a valid characteristic to distinguish the genus from Laevigatosporites. In some of the species the spore 
coat appears to be thicker than the others. 


Punctatosporites rotundus sp.nov. (Pl. 29, Figs. 16—19). 

Holotype. — Pl. 29, Fig. 16; Sl. No. 7321/2; seam Kallenberg, mine Kohlwald, The Saar. 

Diagnosis. — 20—24 u, holotype 23 u; spherical to subspherical; slit more than ‘/, the diameter but 
not reaching the equator; + 40 grana along the equator. 

Description. — Spherical to subspherical, brown spores, monolete slit more than '/, diameter in 
length, labra thin, ends not bifurcated. Extrema lineamenta rough due to minute grana, upto 40 along 
the margin. 

Comparison. — The spherical form of this species is distinctive. All the other species of Punctato- 
sporites are elliptical, oval or bean shaped. In its size range it is comparable to P. punctatus. 


Discussion. — This species has been separated from other species of Punctatosporites e. g. P. punc- 
tatus and P. granulatus only on the basis of its circular shape. The shape in spores is of considerable 
taxonomic importance and is frequently considered as a character for generic distinction e. g. spherical 
and triangular forms in trilete spores. Likewise in monolete spores, elliptical and circular shapes may be 
important taxonomic characters. On a similar basis, PoronıE & Kremp (1954) have separated Lato- 
sporites from Laevigatosporites. The precise taxonomic value of this aspect has so far not been assessed 
in Punctatosporites. 


Punctatosporites granulatus sp. nov. (Pl. 29, Fig. 20). 
Holotype. — Pl. 29, Fig. 20; Sl. No. 7321/7; seam Kallenberg, mine Reden-Flamm, The Saar. 


Diagnosis. — 25—30 u long, holotype 27 X 20 u, oval to elliptical; slit less than !/, long axis, ends not 
bifurcated, 60 grana along the margin. 

Description. — Oval, elliptical or bean shaped, greenish yellow spores, monolete suture less than 
1}, length, labra thin, ends not bifurcated, Extrema lineamenta and surface rough due to grana of uniform 
size; + 60 along the margin. Grana 1 u X 1 u. Exine medium in thickness and occasionally showing 
secondary folds. 

Comparison. — P. granifer Por. & Kr., and P. minutus Isr., both have long slits in some cases almost 
reaching the equator. P. pygmaeus (IMcruND) Por. & Kr., as illustrated by its author, consists of speci- 
mens some of which are distinctly granulate (IMcruND 1952, Pl. 7, Figs. 180, 181, 183 and 184) having a 
monolete slit less than */, the diameter and the 18—22 u size. Of other forms, Figs. 182, 186 and 187 are 
minutely granulate, slit being less than */, the length and the size 22—27 u, appear referable to 
P. minutus. Over and above this Imcrunp does not name the holotype. None of these two component 


types in P. pygmaeus compares with P. granulatus in all characters. P.nanulus (Imcr.) Por. & Kr., has 


smaller grana and longer slit as well as a very thin exine. P. scabellus (Imcr.) Por. & Kr., is bigger and 
has longer slit. 
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Punctatosporites major sp. nov. (P1.30, Figs. 1, 2). 

Holotype. — P1.30, Fig.1; Sl. No. 7325/8; seam Constanze (Upp. Parting), mine Göttelborn, The 
Saar. 

Diagnosis. — 50—60 u long, oval to elliptical; slit + 2/, the long axis, ends not frayed, + 90 grana 
along the margin. 

Description. — Oval or elliptical in transverse as well as equatorial plane, yellowish brown spores. 
Monolete suture + ?/, along (38 « in holotype), labra 1 « thick, ends not bissected. Extrema lineamenta 
and surface rough due to grana of uniform size, + 90 grana along the margin, each grana 1 u X 1 u. 
Exine medium in thickness and occasionally showing secondary folds. 

Comparison. — This species is the biggest as compared to all till now described and listed by 
Por. & Kr. (1956) in Punctatosporites. In view of its distinctive granulate sculpture and prominent 
monolete suture it is distinctly different from other monolete species as well. It is comparable to 
Speciososporites specialis ImGrunn (1952, P1. 7, Figs. 194—199) but it lacks the corona. 


Verrucososporites (Knox) Por. & Kr. 


Remarks. — The ornamentation of Verrucososporites is verrucose i. e. having wart like exinous pro- 
jections of which the basal diameter is as a rule longer than any other tangential diameter (PoTonIE 
1934). In the species described here the so called verrucae are so small that it is not possible to measure 
their basal diameter which is apparently the biggest diameter but a more easily distinguishable feature 
is that the verrucae are joined with their bases into ridges separated from other ridges by small grooves. 


Verrucososporites pseudogranulatus sp.nov. (PI. 29, Figs. 21—23). 

Holotype. — PI. 29, Fig. 21, Sl. No. 7319/1, seam Beust (Low. Parting), mine Göttelborn, The Saar. 

Diagnosis. — Size 23—28 u, holotype 24 u, elliptical to subspherical; monolete mark -t ’/, the spore 
length, verrucae confluent at the base but having distinct tips. 

Description. — Golden brown bilateral spores, usually elliptical or subspherical, the width being 
+ °/, the total length; monolete mark distinct, */, the length of the spore, labra thin, slit-ends not bifur- 
cated. Extrema lineamenta uneven, verrucae small, confluent with adjescent ones thus forming ridges 
crested with distinct tip of each verrucae. These tips are visible only under high power. The height of 
verrucae is variable. Exine appears thick but the thickness is not measurable. 

Comparison. — V. (Laevigatosporites) thiessenii (KosANKE) comb. nov., is distinctly smaller and 
KosankE (1943) does not record tipped crests of ridges. Further more this species occurs in Pomeroy 
coals of Ohio (Kosanke 1943) U.S.A. which are Upper Stephanian (Monongahela) in age. V. (L.) obscurus 
(Kos.) Por. & Kr., appears to be normally bigger (28—34 u) and the verrucae which appear to be con- 
fluent into ridges definitely lack the tipped crest. KosankE (1950, p. 29) describes its punctations to be 
distinct when viewed at low magnification but obscure when viewed at high magnification. 


Torispora BALME 


Torispora securis BALME (Pl. 30, Figs. 3, 4). 
Holotype. — Batme 1952, Text-fig. 3 a. 
Diagnosis and Description. — See Baimr 1952, p. 183. 


Torispora laevigata sp. nov. (Pl. 30, Fig. 5). 
Holotype. — Pl. 30, Fig.5; Sl. No. 7318/1; seam Upp. Kohlbach, mine Gottelborn, The Saar. 


Diagnosis. — Size 24—32 X 22—28 u, holotype 26 X 10 u; oval ‘to oblong, lop-sided thickening 
usually + parallel to the monolete slit, exine thick, smooth. 
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Description. — Oval or oblong, pear shaped miospores with the exine on the side margin very 


_ thick. The thickening is usually dark brown to black in colour, asymmetrical, + parallel to the longer 


axis of the spore encroaching upon the broader end. Monolete mark longer than */, length of spore, 
distinct, labra thin. Exine thick, brown and smooth without any structure or sculpture. 


Comparison. — T. securis is usually larger and has distinctly granulate sculpture on the thickened 
part as well as the unthickened part. 


Cystosporites Scnorr 


Cystosporites giganteus (ZERNDT) Scuopr (Pl. 30, Fig. 6). 


Holotype. — Zernpr 1930 a, Pl. 10, Fig. 3 (fertile spore). Zernpr 1930 a, Pl. 10, Fig. 4 (abortive spore). 
Diagnosis. — See PoTonIE & Kremp 1956, p. 150. 


Description. — (Abortive spores.) Size 0.35—0.80 mm, bottle or sac shaped, sometimes a little obli- 
quely flattened so that a greater part of trilete mark is visible. Trilete mark seen only if observed 
from top. Apex and vertex high, floor of contact areas depressed and arcuate ridges thick and swollen. 
Exine very thick as is apparent from the folds on the wall, surface matt, colour black. 

Remarks. — The organisation of abortive spores of Cystosporites giganteus is very closely similar 
to Lagenicula. The features which distinguish the former being that in view of their abortive nature 
the trilete mark is never open and also the spore wall is smooth and very thick whereas the mature 
spores of the genus Lagenicula have open trilete mark with labra drawn out into the characteristic 
vestibule or gula and a spinose ornamentation of the exine. Lagenoisporites spp., which have similar 
size range and smooth exine have much thinner exine. 


Super-Division Pollenites R. Por. 


Division Saccites ERDTMAN 
Sub-Division Monosaccites CHITALEY 
Series Saccizonati ser. nov. 
Diagnosis. — Trilete miospores with well developed trilete mark on the proximal side and a sub- 


equatorial ridge of thickening or a membraneous flange round the bladder. 


Endosporites Wus. & Cor 


Endosporites formosus KosankE (Pl. 30, Figs. 7—9). 

Holotype. — Kosanke 1950, PI. 7, Fig. 9. 

Diagnosis. — Size 101—122 u, holotype 117.6 u; roundedly triangular or oval; central body cir- 
cular or oval, + ‘/, the total length of the spore; trilete mark when distinct rays extend beyond 
central body. 

Description. — See Kosanxe 1950, p. 36—37. 


Series Triradites (PANT.) Buarp. 1955 
Wilsonia KOSANKE 


Kosanke (1950) created the genus Wilsonia to include monosaccate trilete microspores with circular 
outlines both of the bladder as well as the central body, the latter being faintly or indistinctly defined and 
joined to the bladder on proximal side where it shows a well developed Y-mark with rays extending at 
least three-fourths of the radius of the central body, ray vertex elevated and labra thin. KOSANKE 
supposed that this genus is related to Endosporites from which it differs in having an indistinct body. 
Though not stated by Kosanke (loc. cit.) in the text the body in Wilsonia is supposed by him to be joined 
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to the bladder only at the vertex of the Y-mark (as evident in his Pl. 14, Fig. 3) and he remarks about it 
that, “the proximal portion of the body is either completely covered by the bladder or largely covered 
by it”. | 
Poronré & Kreme (1954) after an examination of the holotypes of the genotype and W. delicata 
came to conclude that on the basis of such a character of Wilsonia, pointed out by Kosanke (loc. cit.) as 
the indistinctness of the central body, it is difficult to separate Wilsonia from Endosporites as these two 
genera stand morphographically close to each other. Por. & Kr. agree to the structural plan of Wilsonia 
(Kosanke 1950, Pl. 14, Fig.3). On the basis of an examination of the holotypes of W. vesicata (genotype) | 


Text-Fig. 7. Meridional view of the organisation in Wilsonia. 


and W. delicata sent by Dr. Kosanxe to Professor Poronré, as well as a number of specimens of a new 
species, Wilsonia kosankei described by me below, I have come to conclude that Wilsonia differs from 
Endosporites in the following respects: , 

a) Round outline of the spore in Wilsonia as compared to roundly triangular or oval outline of the 
spore in Endosporites. It must be clarified here that while in Wilsonia the outline is always round, in 
Endosporites round forms are rather infrequent as far as observed by me. 

b) Absence of a limbus or a marginal thickening of the bladder in Wilsonia which is so characte- 
ristically present in Endosporites. 

c) The central body in Wilsonia is + indistinct but for slight darkening of the central region, while 
in Endosporites the central body is usually much well differentiated and clearly delimited. The three 
examples of W. kosankei illustrated here (Pl. 30, Figs. 10—12) distinctly corroborate this condition. The 
apparently greater visibility of the central body in the photographs of holotypes of W. vesicata and 
W. delicata is due to the fact that the spores in these cases were stained with safranin so that the central 
body took up stain and became prominent as compared to the bladder which remained unstained. The 
comparisons of POTONIE & Kremp were evidently between such stained spores of Wilsonia from KosankE 
and unstained spores of Endosporites from their own laboratory. 

d) The rays in Wilsonia rarely reach the equator of the central body and many a times they are 
considerably smaller while in Endosporites the tecta always reach the equator of the central body and 
also frequently their traces extend on to the bladder. 

Apart from these distinguishing features the intrareticulation in Wilsonia has bigger meshes 
(W. kosankei) than any of the species of Endosporites and likewise the intrareticulation in Endosporites 
has smaller meshes than found in any of the species of Wilsonia. It may however be remarked that 
although the distinguishing characters between these genera are not contrasting yet the identification of 
species of either genera in practice can not be confused. 

Organisation. — As suggested and figured by Kosanke (1950) the organisation of Wilsonia consists 
of a bladder with a central body lying attached to the bladder by its apex on the proximal side. I care- 
fully examined the holotypes of W. vesicata and W. delicata as well as some specimens of W. kosankei 
to find evidence corroborative of such organisational plan as suggested by Kosanxe (1950) and found 
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_ that in most of the details this plan is true but for the fact that the central body is attached to the 
_ bladder not at the apex alone but also all along the vertex of the Y-rays and a correct representation 


of the organisation of Wilsonia in sectional view is given in Text-Fig. 7. An analytical study of the 
nature and the orientation of secondary folds helps a lot to reconstruct the structure of flattened spores 
In case of W. kosankei it was seen that in Pl. 30, Fig. 11, a secondary fold crosses one of the rays of ie 
Y-mark without distorting the ray, meaning thereby that this fold is located on the distal side where the 
bladder is free from the central body. In Pl. 30, Fig. 12, a large fold is present in the central region on 
the proximal side. This fold does not cross any of the rays but curves away touching two of the three 
rays. This indicates that in the intertectal region the bladder is free but the bladder and the body are 
joined along the rays. Similar cases where the secondary folds lying on the proximal side never cross 
a ray but turn away running parallel to it, have been observed in other specimens of W. kosankei and 
the holotype of W. vesicata (Pl. 30, Fig. 13). The elevated vertex and the developed labra in the holotypes 
of W. vesicata and W. delicata also suggest that the central body is attached along the Y-mark. It also 
stands to reason that a functional Y-mark as is found in Wilsonia should be borne by the central body 
and not the bladder alone. It will be apparent thus that the structure of Wilsonia as suggested here is 
distinctly different from that of Endosporites as suggested by Poronré (1952). 

Structurally Wilsonia does not answer to the same plan to which Endosporites and Microsporites 
belong. The latter have indications of a thickening or a flange along the equator which is absent in 
Wilsonia. 


Wilsonia kosankei sp. nov. (Pl. 30, Figs. 10—12). 

Holotype. — PI. 30, Fig. 10; Sl. No. 10705/3c; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 85—112 u in diameter, holotype 105 X 93 u; round to roundly elliptical. Rays 
16—20 in length (less than '/, the radius of the spore) labra low. 

Description. — Spherical or subspherical spores of light brown colour, always flattened in a trans- 
verse plane. Y-mark distinct, apex and vertex low, labra undeveloped, rays wavy, ends fading away 
but not bifurcating, rays less than */, the radius of the spore. Bladder translucent, yellowish brown, 
laevigate on the surface but the under surface reticulate, the meshes and the reticulae being bold, 
meshes upto 2 « in diameter. The limits of the spore body normally not easily observable excepting a 
faint difference between the density of the central area enclosing the Y-mark and the bladder beyond. 
The secondary folds of the bladder wall are often present and are of characteristic form and disposition. 

Comparison. — W. vesicata distinguishes itself by its smaller size. According to Kosanxr (1950) 
W. vesicata ranges in size from 69 to 81 «. W.delicata as stated by Kosanxe (1950) ranges in size from 
81—98 x which is closely comparable to the size range of W. kosankei but whereas the average size of 
the former is below 90 u that of the latter is above 90 w. Apart from this the rays in W. delicata are 
longer and the vertex is elevated. On the other hand W. delicata is confined to Upper Carbondale and 
Lower McLeansboro (+ middle Westphalian D) coals of Illinois, Pennsylvanian, where as W. kosankei 
appears only during the Stephanian C (Grenzkohle) of Saar-Pfalz. 


Series Aradiati ser. nov. 


Diagnosis. — Miospores lacking or having an indistinct, vestigial tetrad mark, central body free 
from bladder on the distal side, bladder without an equatorial thickening or a flange. 


Florinites S.W. & B. 


Remarks. — The taxonomy of Florinites is far from adequately understood. This genus as con- 
ceived by Scuorr et al was to be a form-genus including monosaccate pollen grains with the central body 
free on distal side and a usually not evident tetrad mark on the proximal side. The original definition 
is apparently so lax that even such monosaccate forms as have a well developed trilete mark (Fl. triletes 
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Kosanke) or a sulcus (Fl. diversiformis KosankE) have been referred here. Apart from these a number of 
other species e. g. Fl. ovatus (BaLmE) Por. & Kr., and Fl. volans (Loose) Por. & Kr. which have a distinct, 
though small, trilete mark appear to make the genus heterogeneous. In normal members of the genus 
akin to the holotype, no trilete mark is seen. 


Florinites antiquus Scuorr (P1.30, Figs. 15, 16). 

Holotype. — Scuopr, Witson & BENTALL 1944, Fig. 4. 

Diagnosis. — 65—90 u, holotype 71 u, oval to subcircular, central body subcircular, distinctly deli- 
mited, tetrad mark indeterminate. 

Description. — See ScHopr, Witson & BENTALL 1944, pp. 58—59. 


Florinites circularis sp. nov. (Pl. 30, Figs. 17, 18). 

Holotype. — Pl. 30, Fig. 17; Sl. No. 8405/1, seam 36°/,, mine St. Ingbert, The Saar. 

Diagnosis. — 65—85 u, holotype 70 uw; circular, central body distinct, tetrad mark indeterminate. 

Description. — Circular, monosaccate pollen grains, central body 30—35 in diameter, thin walled, 
distinctly delimited and nearly circular in shape. Tetrad mark not seen. Bladder uniformly broad 
around the central body, bladder wall smooth on the surface and reticulate on the underside. Some- 
times secondary folds may be seen in the bladder wall. 

Comparison. — Fl. antiquus shows the nearest comparable structure differing only in the shape of 
the spore. This difference I consider enough to separate a species. Fl. junior Por. & Kr., is smaller and 
has oval or elliptical shape. Fl. mediapudens (Loose) S. W. & B., is bigger and distinctly elliptical in form. 


Florinites ovalis sp. nov. (PI. 31, Figs. 1—3). 

Holotype. — Pl. 31, Fig. 1; Sl. No. 10705/1c, Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 48—65 u, holotype 51 X 36 u, oval, central body distinct and oval with its long 
axis at right angles to the long axis of the spore. 

Description. — Broadly elliptical or oval spores when compressed in equatorial plane. Central 
body well demarcated, oval and of darker brown colour. The longer axes of the spore and the central 
body are prependicular to each other. Central body 26—30 u long and 22—24 u broad and exposed on 
one side, the other being covered by the bladder. The wall of the body on the free side shows a number 
of folds or pleats running along its long axis. The body wall often opened medianly by a slit parallel to 
the long axis of the body. In some cases the slit is widened and the loose edges roll up. No Y-mark 
observed so far. Bladder wall + 1 w thick, externally uneven and internally showing fine intrareti- 
culation. Muri (bars) thin and enclose meshes less than 1 « in diameter. 

Comparison. — Similar pollen grains have been referred by Imcrunp (1952) to F1. antiquus and by 
Por. & Kr. (1956) to Fl. mediapudens. Fl. antiquus, as compared to Fl. ovalis, is larger. Its central 
body too is larger, round and not so prominent, it being thin walled and having straw yellow trans- 
lucence. The holotype of Fl. mediapudens does not clearly show any central body (vestigial central body). 

Discussion. — The structure of these miospores is essentially on the same pattern as is generally 
believed to be that of Florinites. The elongated slit appearing on the exposed wall of the body is a 
feature of interest. However, it is not known whether this opening arises by the breakage of the body 
wall along one of the medial folds or that it is due to a special opening mechanism located on the 
exposed wall for the germination of the grain. 


Florinites cf. pumicosus (Isr.) S. W. & B. (Pl. 31, Figs. 4, 5). 

Description. — The specimens described here (Pl. 31, Figs. 4, 5), are 60—80 « in largest diameter, 
broadly elliptical to oval when compressed in an equatorial plane. Margin of the bladder finely granu- 
late and the wall intrareticulate. The region where central body should have been located is very thin 
and shows what appears to be a slit like opening (Pl. 31, Fig. 5). 


| 
i 
F 
| 
| 
| 
| 


Ne 


— 117 — 


Discussion. — Of considerable importance is the fact that the central body appears to be so much 
reduced as to be indistinct and seems to be represented only by a very small area where the reticulae 
of the bladder are seen to converge. As far as I have been able to study these specimens there is no indi- 
cation that a central body had been present there and subsequently it has broken off from the bladder 
resulting into such an appearance as seen now. These forms are described here tentatively under 


Florinites pumicosus (Isr.) S.W. & B. although the holotype of the latter possesses a thin, large 
central body. | 


Florinites minutus sp. nov. (Pl. 31, Figs. 6, 7). 


Holotype. — Pl. 31, Fig. 6; Sl. No. 10705/3a; Grenzkohlen seam, mine Labach, Saar-Pfalz. 

Diagnosis. — Size 35—45 X 25—35 u, holotype 40 X 27 u; central body distinct, brown, 15—20 u, 
+ subcircular; germinal mark indeterminate. 

Description. — Oval or subcircular miospores having a central body to which an annulate bladder is 
attached. The bladder wall is externally uneven and internally it has a reticulation enclosing small 
circular polygonal meshes. 

Comparison. — Fl. milloti Burr. & Wırr., is equally small but its central body is relatively indistinct 
and bigger. Fl. milloti has also not been reported from strata younger than the Westphalian D. All 
other species of Florinites are bigger than F1. minutus. 


Sub-Division Disaccites Cookson 
Series Sulcati BHARD. 


Kosankeisporites Buarp. 1955 


Kosankeisporites elegans (Kos.) Buarp. (Pl. 31, Figs. 8—13). 
(For diagnosis and description see BHarpway 1955, p. 137.) 


Alisporites DAUGHERTY 


Remarks. — The chief criteria of Alisporites are the presence of two, opposite bladders and lying 
in between them is a germinal furrow (sulci) along the lateral axis on one of its sides. DAUGHERTY (I. c.), 
who instituted the genus says nothing about the attachment of the bladders. Scopr et al (1944, p. 49) 
discussed the genus subsequently and while comparing it with Pityosporites assumed that the bladders 
are attached symmetrically opposite and not distally inclined. On grounds of comparative morphology 
of bisaccate pollen grains especially considering the structure of Kosankeisporites, a para position of 
bladders in Alisporites should be presumed doubtful. Unfortunately the description and illustrations of 
the genotype (DaucHerty 1943) are so poor that no decision is possible. In view of the comparable 
nature of the germinal furrow in Alisporites with that in Kosankeisporites, these two genera may be 
closely related. 


Alisporites saarensis sp. nov. (Pl. 31, Figs. 14, 15). 

Holotype. — PI. 31, Fig. 14; Sl. No. 10 705/3a, Grenzkohlen seam, mine Labach, Saar-Pfalz 

Diagnosis. — Size 30—50 X 22—26 yw, central body roundly tetragonal or elliptical, 24—22 X 22—18 wu, 
vertical slit 10.5 u long. 

Description. — Central body distinct, roundly tetragonal or broadly elliptical with a vertical slit 
lying transverse to the long axis of the spore. The slit nearly reaches the lateral margin of the central 
body. The edges of the slit are thick and thus easily distinguishable. Bladders alveolate on the surface 


but intrareticulate with small meshes. The region of bladder attachment on the slit bearing side not 


clear due to smallness of the size of the spore. 
Comparison. — Among the known species of Alisporites, A. saarensis is the smallest. 


— 118 — 


Discussion. — The second form illustrated here (Pl. 31, Fig. 15) is a specimen from a slightly younger 
horizon of a nearby locality (Pfalz). Although the overall size of this specimen is considerably bigger 
than the holotype still the size and shape of the central body and the organization of the slit are 


scarcely different. 


Division Precolpates Por. & Kr. 
Schopfipollenites Por. & Kr. (Pl. 31, Fig. 16—19) 


From the detailed investigations on the pollen of Palaeozoic Pteridosperms by FLORIN (1936) it is 
evident that Schopfipollenites consists of the pollen grains belonging to the Whittleseyinae. Although 
the morphology and structure of these pollen grains is characteristic yet the criteria on which species 
can be delimited are not yet clearly understood. 


- Schopfipollenites ellipsoides (Isr.) Por. & Kr. (PI. 31, Figs. 16, 18). 

Description. — In one of the Polar views a ridge (umbo) lies along the equatorial axis, flanked on 
either side by a fold (PI. 31, Fig. 16). On the opposite side, along the long axis, is a suture (Pl. 31, Fig. 17) 
which like the ridge, is slightly bent in the middle and whose ends appear to be bifurcated. The length 
of ridge or the suture is always more than °/, the total length of the spore but never reaching the 
margin. Exine surface is shining but rugose. 

In Pl. 31, Fig. 18, a vertical section of a laterally flattened pollen grain is shown. In this figure, at 
one of the ends the ridge with its two folds is seen and at the other the position of the suture, flanked 
by its two lips, is seen. At the ridge-end, as judged from the thickness of the exine in the vorious regions 
it is apparent that the exine at the summit of the ridge is very slightly thickened where as the apical 
parts of the flanking folds are bigger masses of solid exine which are pyramidal in sectional view (Pl. 31, 
Fig. 19, as well). It is apparent that in the region of the two folds the exine is thicker than elsewhere 
and in normal living condition these might have been more prominent ridges than the central ridge 
much as is seen in some grains of Dolerotheca reedana (Scnuorr 1948, Pl. 114, Figs. 6, 7, 9B). 

Discussion. — A comparison of the structure of S. ellipsoides, as known from an examination of a 
large number of specimens in surface as well as in meridional views, with the detailed description and 
illustration of S. (Monoletes) ovatus (Scuorr) Por. & Kr., suggests that there hardly exists any recogni- 
zable difference between these two species. In view of the fact that S. ellipsoides shows considerable 
variation in its overall size as well as the size of the side-folds it is possible that these species are 
synonyms. Some specimens which ScHopr (1938, Pl.6, Figs. 5, 6) identifies with S. ellipsoides do not 
appear at all to have the structure similar to the holotype as they lack the folds and the ridge on one side. 


Summary 


In the introductory chapters of this treatise the history of the micropalaeobotanical investigations 
of the Saar coals in the past, the details of the material as well as the description of the methods have 
been included. The procedure for the maceration of coal by Zetsche & Käium’s method has been 
described in detail. 

The systematic part consists of a taxonomic treatment of 39 spore genera. In all 109 species have 
been treated out of which 52 species are new and have been fully described. In the case of 5 other 
species, new taxonomic combinations have been suggested and among these Cirratriradites minutus 
Wis. & Cor, Valvisisporites auritus (ZERNDT) and Valvisisporites appendiculatus (MASLANKIEWICZOWA) 
are worthy of special mention. 

The generic status of Cyclogranisporites, Raistrickia, Lycospora, Cirratriradites and Wilsonia has 
been critically discussed. ss 

Saccizonati and Aradiati are the two newly proposed Series within the division Monosaccites. 
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Plate 22 
Fig. 1. Leiotriletes grandis (Kos.) comb. nov., Sl. No. 7314/2, X 500. 
Fig. 2. Leiotriletes grandis (Kos.) comb. nov., SI. No. 7314/2, X 500. 
Fig. 3. Leiotriletes adnatoides Por. & Kr., Sl. No. 7325/10, X 500. 
Fig. 4. Leiotriletes adnatoides Por. & Kr., Sl. No. 7325/8, X 500. 
Fig. 5. Leiotriletes subadnatoides sp. nov., Sl. No. 8405/2 (Holotype), 500. 
Fig. 6. Leiotriletes subadnatoides sp. nov., Sl. No. 8399/2, 500. 
Fig. 7. Leiotriletes subadnatoides sp. nov., Sl. No. 8401/1, X 500. 
Fig. 8. Calamospora minuta sp. nov., Sl. No. 7315/F (Holotype), 500. 


Fig. 9. Calamospora minuta sp. nov., Sl. No. 10705/1 b, X 500. 

Fig. 10. Calamospora breviradiata Kos., Sl. No. 10705/1 b, X 500. 

Fig. 11. Calamospora membrana sp. nov., Sl. No. 10705/1a (Holotype), X 500. 

Fig.12. Calamospora microrugosa (Igr.) S. W. & B., Sl. No. 8005/3, X 500. 

Fig.13. Calamospora saariana sp. nov., Sl. No. 7314/2 (Holotype), X 500. 

Fig. 14. Calamospora saariana sp. nov., Sl. No. 7316/2, X 500. 

Fig. 15. Calamospora saariana sp. nov., Sl. No. 7316/3, X 500. | 

Fig. 16. Calamospora cf. hartungiana Scuorr, Sl. No. 7316/2, X 500. | 
| 
| 


Fig. 17. Calamospora mutabilis (Loose) S. W. & B., Sl. No. 8401/2, X 500. 
Fig.18. Calamospora pallida (Loose) S. W. & B., Sl. No. 8401/2, X 500. 
Fig.19. Calamospora pallida (Loose) S. W. & B., Sl. No. 8404/2, X 500. 
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Fig. 20. Granulatisporites microgranifer Isr., Sl. No. 7321/2, X 500. 

Fig. 21. Granulatisporites parvus (Isr.) Por. & Kr., Sl. No. 7316/13, X 500. 

Fig. 22. Cyclogranisporites minutus sp. nov., Sl. No. 7314/2 (Holotype), X 500. 
Fig. 23. Cyclogranisporites minutus sp. nov., Sl. No. 7314/b, X 500. 

Fig. 24. Cyclogranisporites cf. micaceus (IMcR.) Por. & Kr., Sl. No. 7314/1, X 500. 
Fig. 25. Cyclogranisporites cf. micaceus (Imcr.) Por. & Kr., Sl. No. 7316/5, X 500. 
Fig. 26. Cyclogranisporites cf. micaceus (IMcr.) Por. & Kr., Sl. No. 314/5, X 500. 
Fig. 27. Cyclogranisporites cf. aureus (Loose) Por. & Kr., Sl. No. 10705/3f, X 500. 
Fig.28. Cyclogranisporites cf. aureus (Loose) Por. & Kr., Sl. No. 10705/3f, X 500. 
Fig.29. Cyclogranisporites microgranus sp. nov., Sl. No. 10705/1b (Holotype), X 500. 
Fig. 30. Cyclogranisporites microgranus sp. nov., Sl. No. 10705/1a, X 500. 

Fig. 31. Cyclogranisporites microgranus sp. nov., Sl. No. 10705/2a, X 500. 

Fig. 32. Cyclogranisporites microgranus sp. nov., Sl. No. 10705/2 a, X 500. 


Plate 23 
Fig. 1. Cyclogranisporites densus sp. nov., Sl. No. 10705/1a (Holotype), X 500. 
Fig. 2. Cyclogranisporites densus sp. nov., Sl. No. 10705/la, X 500. 
Fig. 3. Cyclogranisporites parvipunctatus (Kos.) comb. nov., Sl. No. 7314/1, X 500. 
Fig. 4. Cyclogranisporites parvipunctatus (Kos.) comb. nov., Sl. No. 7316/2, X 500. 
Fig. 5. Cyclogranisporites parvipunctatus (Kos.) comb. nov., Sl. No. 7316/7, X 500. 
Fig. 6. Cyclogranisporites parvipunctatus (Kos.) comb. nov., Sl. No. 7314/6, X 500. 
Fig. 7. Cyclogranisporites parvus sp. nov., Sl. No. 7316/1 (Holotype), X 500. 
Fig. 8. Cyclogranisporites parvus sp. nov., Sl. No. 7313/1, X 500. 
Fig. 9. Planisporites ovalis sp. nov., Sl. No. 7325/1 (Holotype), 500. 
Fig.10. Planisporites ovalis sp. nov., Sl. No. 7321/2, X 500. 
Fig.11. Planisporites spinulistratus (Loose) Pot. & Kr., Sl. No. 7314/9, X 500. 
Fig.12. Planisporites spinulistratus (Loose) Pot. & Kr., Sl. No. 7325/4, X 500. 
Fig.13. Planisporites microtuberosus (Loose) Knox, Sl. No. 7316/13, X 500. 
Fig. 14. Planisporites microtuberosus (Loose) Knox, Sl. No. 7316/12, X 500. 
Fig.15. Planisporites magnus sp. nov., Sl. No. 7325/2 (Holotype), X 500. 
Fig. 16. Lophotriletes commissuralis (Kos.) Por. & Kr., Sl. No. 10705/1c, X 500. 
Fig. 17. Lophotriletes microsaetosus (Loose) Por. & Kr., Sl. No. 7313/1, X 500. 
Fig.18. Raistrickia aculeolata Wus. & Kos., Sl. No. 8004/2, X 500. 
Fig.19. Raistrickia aculeolata Wus. & Kos., Sl. No. 8004/1, X 500. 
Fig.20. Raistrickia saetosa (Loose) S. W. & B., Sl. No. 8004/3, X 500. 
Fig. 21. Raistrickia major sp. nov., Sl. No. 10705/3f (Holotype), X 500. 
Fig. 22. Raistrickia major sp. nov., Sl. No. 10705/1c, X 500. 


Fig. 23. Raistrickia macra sp. nov., SL No. F 315/3 (Holotype), X 500. 


Plate 24 
Fig. 1. Converrucosisporites subverrucosus sp. nov., Sl. No. 8403/1 (Holotype), 500. 
Fig. 2. Converrucosisporites subverrucosus sp. nov., Sl. No. 8404/1, x 500. 
Fig. 3. Converrucosisporites subverrucosus sp. nov., Sl. No. 8403/1, X 500. 
Fig. 4. Converrucosisporites subverrucosus sp. nov., Sl. No. 8403/1, X 500. 
Fig. 5. Cyclobaculisporites sinensis (IMGR.) BHARD., Sl. No. 7314/4, X 500. 
Fig. 6. Cyclobaculisporites sinensis (IMGR.) BHARD., Sl. No. 8004/3, X 500. 
Fig. 7. Cyclobaculisporites ovimammus (Imcr.) Buarp., Sl. No. 10705/3d, X 500. 
Fig. 8. Cyclobaculisporites grandiverrucosus (Kos.) BHARD., Sl. No. 10705/3d, X 500. 
Fig. 9. Cyclobaculisporites grandiverrucosus (Kos.) BHARD., SL No. 10705/3d, X 500. 
Fig.10. Cyclobaculisporites grandiverrucosus (Kos.) BHARD., Sl. No. 10705/3 d, X 1000. 
Fig. 11. Savitrisporites majus sp. nov., Sl. No. 7313/1 (Holotype), X 500. 


Fig. 12. Savitrisporites majus sp. nov., Sl. No. 7313/2, X 500. 


Fig. 13. Schopfites saarensis sp. nov., Sl. No. 10705/1c (Holotype), X 500. | 
Fig. 14. Tuberculatisporites brevispiculus (Scaoprr) Por. & Kr., Sl. No. 9606, Proximal, X 50. 
Fig.15. Tuberculatisporites brevispiculus (Scnorr) Por. & Kn., Sl. No. 9606, Distal, X 50. 
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Fig. 16. Tuberculatisporites brevispiculus (Scuorr) Por. & Kr., Sl. No. 9606, Distal, X 50. 
Fig.17. Tuberculatisporites subfuscus (Wicuer) Por. & Kr., Sl. No. 9596, Proximal, X 50. 
Fig.18. Tuberculatisporites subfuscus (Wicxer) Por. & Kr., Sl. No. 9596, Distal, X 50. 


Plate 25 | 
| 

Fig. 1. Microreticulatisporites fistulosus (IBr.) Knox, SI. No. 7321/1, X 500. | 
Fig. 2. Microreticulatisporites fistulosus (IBr.) Knox, SI. No. 7321/1, X 500. | 
Fig. 3. Microreticulatisporites novicus sp. nov., Sl. No. 7314/1 (Holotype), X 500. | 
Fig. 4 Microreticulatisporites novicus sp. nov. Sl. No. 9598/2, X 500. i 
Fig. 5. Foveolatisporites fenestratus (Kos.) BuarD., Sl. No. 7316/11, X 500. 
Fig. 6. Foveolatisporites fenestratus (Kos.) BuArn., SI. No. 7316/10, X 500. 
Fig. 7. Foveolatisporites fenestratus (Kos.) BHArn., Sl. No. 7325/2, X 500. 
Fig. 8. Foveolatisporites junior sp. nov., Sl. No. 7316/11 (Holotype), X 500. 
Fig. 9. Foveolatisporites junior sp. nov., Sl. No. 7316/12, X 500. 


Fig. 10. Foveolatisporites junior sp. nov., Sl. No. 7316/5, X 500. 
Fig. 11. Setosisporites praetextus (ZERNDT) Por. & Kr., Sl. No. 12908, Proximal, X 50. | 
Fig.12. Setosisporites praetextus (ZERNDT) Por. & Kr., Sl. No. 12908, Distal, X 50. 
Fig.13. Triquitrites simplex sp. nov., Sl. No. 7325/2 (Holotype), X 500. 

Fig. 14. Triquitrites simplex sp. nov., Sl. No. 7315/1, X 500. 

Fig. 15. Triquitrites cf. tribullatus (Ipr.) Por. & Kr., Sl. No. 7315/4, X 500. 

Fig. 16. Triquitrites cf. tribullatus (IBr.) Por. & Kr., Sl. No. 7325/1, X 500. 

Fig. 17. Triquitrites auriculatus sp. nov., Sl. No. 7315/5 (Holotype), X 500. 

Fig. 18. Triquitrites auriculatus sp. nov., Sl. No. 7316/1, X 500. 

Fig.19. Triquitrites cuspidatus sp. nov., Sl. No. 7315/1 (Holotype), X 500. 

Fig. 20. Triquitrites cuspidatus sp. nov., Sl. No. 7313/2, X 500. 

Fig. 21. Triquitrites cuspidatus sp. nov., Sl. No. 7314/3, X 500. 

Fig. 22. Triquitrites novicus sp. nov., Sl. No. 7325/2 (Holotype), X 500. 

Fig. 23. Triquitrites novicus sp. nov., Sl. No. 7325/7, X 500. 

Fig. 24. Triquitrites novicus sp. nov., Sl. No. 7325/8, X 500. 

Fig. 25. Triquitrites novicus sp. nov., Sl. No. 7325/2, X 500. 

Fig. 26. Triquitrites exiguus Wits. & Kos., Sl. No. 8399/1, X 500. 

Fig. 27. Triquitrites exiguus Wis. & Kos., Sl. No. 8403/1, X 500. 

Fig. 28. Triquitrites exiguus Wits. & Kos., Sl. No. 8403/2, X 500. 

Fig. 29. Triquitrites mamosus sp. nov., Sl. No. 7316/8 (Holotype), X 500. 

Fig. 30. Triquitrites mamosus sp. nov., Sl. No. 7315/3 a, X 500. 

Fig. 31. Triquitrites mamosus sp. nov., Sl. No. 7316/8, X 500. 

Fig. 32. Triquitrites mamosus sp. nov., Sl. No. 7316/5, X 500. 


Plate 26 
Fig. 1. Triquitrites rugosus sp. nov., Sl. No. 7316/4 (Holotype), X 500. 
Fig. 2. Triquitrites rugosus sp. nov., Sl. No. 7316/4, X 500. 
Fig. 3. Triquitrites rugosus sp. nov., Sl. No. 7316/11, X 500. 
Fig. 4. Triquitrites stephanensis sp. nov., Sl. No. 7316/6 (Holotype), X 500. 
Fig. 5. Triquitrites stephanensis sp. nov., Sl. No. 7316/4, X 500. 
Fig. 6. Savitrisporites triangulus Buarp., Sl. No. 7316/1 (Diplotype), X 500. 
Fig. 7. Savitrisporites triangulus Buarp., Sl. No. 7316/2, X 500. 
Fig. 8. Valvisisporites nigrozonalis (ST. & Z.) Por. & Kr., Sl. No. 12908, Proximal, X 50. 
Fig. 9. Valvisisporites nigrozonalis (St. & Z.) Por. & Kr., Sl. No. 12908, Proximal, X 50. 
Fig.10. Valvisisporites auritus (ZERNDT) comb. nov., Sl. No. 12897, Proximal, X 50. 


Fig.11. Valvisisporites auritus (ZERNDT) comb. nov., Sl. No. 9596, Proximal, X 50. 

Fig.12. Valvisisporites auritus (ZERNDT) comb. nov. (Holotype — Photocopy of ZERNDT 1930, Pl. 1, Fig. 4), X 50. 

Fig. 13. Photocopy of a comparable specimen described as Tril. auritus var. grandis from ZERNpT 1937, Pl. 10, Fig. 3, X 50 
Fig.14. Valvisisporites appendiculatus (Masu.) comb. nov. (Holotype — Photocopy), X 50. ee ( 
Fig.15. Valvisisporites appendiculatus (Mast.) comb. nov., Sl. No. 13932, X 50. = 

Fig.16. Valvisisporites guthörli sp. nov., Sl. No. 13931 (Holotype), Proximal, X 50. 
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Plate 27 


Valvisisporites sculptus sp. nov., Sl. No. 9615 (Holotype), Distal, X 50. 
Valvisisporites sculptus sp. nov., Sl. No. 9615 (Holotype), Proximal, X 50. 
Valvisisporites verrucosus sp. nov., Sl. No. 10705 (Holotype), Proximal, X 50. 
Valvisisporites verrucosus sp. nov., Sl. No. 10705 (Holotype), Distal, X 50. 
Valvisisporites saarensis (ZERNDT) Por. & KR. Sl. No. 9603, Proximal, X 50. 
Lycospora brevis sp. nov., Sl. No. 8400/1 (Holotype), X 500. 

Lycospora brevis sp. nov., Sl. No. 8403/1, X 500. 

Lycospora brevis sp. nov., Sl. No. 8400/2, X 500. 

Lycospora denticulata sp. nov., Sl. No. 8403/1 (Holotype), X 500. 
Lycospora rotunda sp. nov., Sl. No. 7325/11 (Holotype), X 500. 

Lycospora rotunda sp. nov., Sl. No. 7325/6, X 500. 

Lycospora rotunda sp. nov., Sl. No. 7325/12, X 500. 

Lycospora triangulata sp. nov., Sl. No. 10705/1 a (Holotype), X 500. 
Lycospora triangulata sp. nov., Sl. No. 10705/2 b, X 500. 

Lycospora parva sp. nov., Sl. No. 7325/11 (Holotype), X 500. 

Lycospora parva sp. nov., Sl. No. 7320/1, X 500. 

Lycospora pseudoannulata Kos., Sl. No. 10705/1 a, X 500. 

Lycospora microgranulata sp. nov., Sl. No. 10705/1 c (Holotype), X 500. 
Densosporites lori sp. nov., Sl. No. 8401/2 (Holotype), X 500. 

Densosporites lori sp. nov., Sl. No. 8401/2, X 500. 

Densosporites sphaerotriangularis Kos., Sl. No. 8401/1 (Holotype), X 500. 
Densosporites sphaerotriangularis Kos., Sl. No. 8401/1, X 500. 
Densosporites sphaerotriangularis Kos., Sl. No. 8401/2, X 500. 
Cristatisporites saarensis sp. nov., Sl. No. 8402/2 (Holotype), X 500. 
Cristatisporites saarensis sp. nov., Sl. No. 8401/1, X 500. 

Cristatisporites saarensis sp. nov., Sl. No. 8404/2, X 500. 

Cristatisporites saarensis sp. nov., Sl. No. 8401/2 (Holotype), X 500. 
Cristatisporites saarensis sp. nov., Sl. No. 8401/2, X 500. 

Cristatisporites elegans sp. nov., SI. No. 8401/1 (Holotype), X 500. 
Cristatisporites elegans sp. nov., Sl. No. 8401/1, X 500. 

Cristatisporites cf. indignabundus (Loose) Por. & Kr., Sl. No. 8401/2, X 500. 
Cristatisporites cf. indignabundus (Loose) Port. & Kr., Sl. No. 8401/2, X 500. 
Cirratriradites annulatus Kos. & Brockaw., Sl. No. 7325/2, X 500. 


Plate 28 


Bentzisporites tricollinus (ZERNDT) Por. & Kr., Sl. No. 9598, Proximal, X 50. 
Bentzisporites tricollinus (ZERNDT) Por. & Kr., Sl. No. 9598, Distal, X 50. 
Bentzisporites tricollinus (ZERNDT) Pot. & Kr., Sl. No. 9604 (Obliquely pressed), X 50. 
Bentzisporites tricollinus (ZERNDT) Por. & Kr., Sl. No. 9601, Proximal, X 50. 
Bentzisporites margaritatus sp. nov., Sl. No. 9598 (Holotype), Proximal, X 50. 
Bentzisporites margaritatus sp. nov., Sl. No. 9598 (Holotype), Distal, X 50. 
Bentzisporites luxatus sp. nov., Sl. No. 13927 (Holotype), Proximal, x 50. 
Bentzisporites luxatus sp. nov., Sl. No. 13927 (Holotype), Distal, x 50. 
Bentzisporites luxatus sp. nov., Sl. No. 7325, Proximal, x 50. 

Bentzisporites luxatus sp. nov., Sl. No. 7325, Distal, x 50. 

Bentzisporites luxatus sp. nov., Sl. No. 7325, Proximal, x 50. 

Bentzisporites verrucosus sp. nov., Sl. No. 9615 (Holotype), Proximal, X 50. 
Bentzisporites verrucosus sp. nov., Sl. No. 9615, Distal, X 50. 

Bentzisporites verrucosus sp. nov., Sl. No. 13927, Proximal, X 50. 

Bentzisporites verrucosus sp. nov., Sl. No. 13927, Distal, X 50. 

Bentzisporites parviverrucosus sp. NOV., Sl. No. 7325 (Holotype), Proximal, X 50. 
Bentzisporites parviverrucosus sp. NOV., Sl. No. 7325 (Holotype), Distal, X 50. 
Triangulatisporites tertius Por. & Kr., SI. No. 12905, Proximal, X 50. 
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Triangulatisporites tertius Por. & Kr., Sl. No. 12905, Distal, X 50. 

Triangulatisporites tertius Por. & Kr., Sl. No. 13165, Distal, X 50. 

Zerndtisporites laxomarginalis (ZERNDT) BHaRD., Sl. No. 9606 (Diplotype), Proximal, X 50. 
Zerndtisporites laxomarginalis (ZERNDT) Bnarn,., Sl. No. 9606 (Diplotype), Distal, X 50. 
Zerndtisporites laxomarginalis (ZERNDT) BHARD., Sl. No. 9606, Proximal, X 50. 
Zerndtisporites laxomarginalis (ZERNDT) BuarD., Sl. No. 9606, Distal, x 50. 

Zonalesporites brasserti (STACH & ZERNDT) Por. & Kr., Sl. No. 8403, Proximal, X 50. 
Zonalesporites brasserti (STACH & ZERNDT) Por. & Kr., Sl. No. 8403, Distal, X 50. 


Plate 29 


Zonalesporites brasserti (Sracx & Zor.) Por. & Kr., Sl. No. 8403, Proximal, X 50. 
Zonalesporites brasserti (Stacu & Zpr.) Por. & Kr., Sl. No. 8403, Distal, X 50. 
Radiatisporites anguitectus sp. nov., Sl. No. 9613 (Holotype), Proximal, X 50. 
Radiatisporites anguitectus sp. nov., Sl. No. 9613, Proximal, 50. 
Laevigatosporites medius Kosanke, Sl. No. 8401/1, X 500. 

Laevigatosporites medius Kosanke, Sl. No. 8401/1, X 500. 

Laevigatosporites medius Kosanke, Sl. No. 10705/1 a, X 500. 
Laevigatosporites minor (Loose) Por. & Kr., Sl. No. 8401/1, X 500. 
Laevigatosporites minor (Loose) Por. & Kr., Sl. No. 8399/1, X 500. 
Laevigatosporites minimus (Wits. & Kos.) S. W. & B., Sl. No. 8403/1, X 500. 
Laevigatosporites minimus (Wits. & Kos.) S. W. & B., Sl. No. 8403/1, X 500. 
Latosporites minutus sp. nov., Sl. No. 10705/1 c (Holotype), X 500. 
Latosporites minutus sp. nov., Sl. No. 10705/3 b, X 500. 

Latosporites saarensis sp. nov., Sl. No. 7314/6 (Holotype), X 500. 

Latosporites saarensis sp. nov., Sl. No. 7314/6, X 500. 

Punctatosporites rotundus sp. nov., Sl. No. 7321/2 (Holotype), X 500. 
Punctatosporites rotundus sp. nov., Sl. No. 8403/1, X 500. 

Punctatosporites rotundus sp. nov., Sl. No. 7321/2, X 500. 

Punctatosporites rotundus sp. nov., Sl. No. 12905/1, X 500. 

Punctatosporites granulatus sp. nov., Sl. No. 7321/7 (Holotype), X 500. 
Verrucososporites pseudogranulatus sp. nov., Sl. No. 7319/1 (Holotype), X 500. 
Verrucososporites pseudogranulatus sp. nov., Sl. No. 7325/1, X 500. 
Verrucososporites pseudogranulatus sp. nov., Sl. No. 7325/11, X 500. 
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Punctatosporites major sp. nov., Sl. No. 7325/8 (Holotype), X 500. 
Punctatosporites major sp. nov., Sl. No. 7325/1, X 500. 

Torispora securis BALME, SI. No. 7317/1, X 500. 

Torispora securis BALME, Sl. No. 7317/2, X 500. 

Torispora laevigata sp. nov., Sl. No. 7318/1 (Holotype), X 500. 
Cystosporites giganteus (ZERNDT) Scuopr, Sl. No. 9595, X 500. 
Endosporites formosus Kosanke, Sl. No. 7314/2, X 500. 

Endosporites formosus Kosanke, Sl. No. 7314/6, X 500. 

Endosporites formosus Kosanke, Sl. No. 7314/2, X 500. 

Wilsonia Kosankei sp. nov., Sl. No. 10705/3 c (Holotype), X 500. 
Wilsonia Kosankei sp. nov., Sl. No. 10705/3 f, X 450. 

Wilsonia Kosankei sp. nov., Sl. No. 10705/1 a, X 500. 

Wilsonia vesicata Kosanke, original SI. No. 600/2 (Diplotype), X 500. 
Wilsonia delicata Kosanke, original SI. No. 540-C/8 (Holotype), X 500. 
Florinites antiquus Scuoprr, Sl. No. 7925/2, X 500. 

Florinites antiquus Scuopr, Sl. No. 8406/1, X 500. 

Florinites circularis sp. nov., Sl. No. 8405/1 (Holotype), X 500. . 
Florinites circularis sp. nov., Sl. No. 7925/2, X 500. 
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Plate 31 


Florinites ovalis sp. nov., Sl. No. 10705/1 ¢ (Holotype), X 500. 

Florinites ovalis sp. nov., Sl. No. 7314/1, X 500. 

Florinites ovalis sp. nov., Sl. No. 7314/6, X 500. 

Florinites cf. pumicosus (Isr.) S. W. & B., Sl. No. 10705/1 a, X 500. 

Florinites cf. pumicosus (Isr.) S. W. & B., Sl. No. 7325/2, X 500. 

Florinites minutus sp. nov., Sl. No. 10705/3 a (Holotype), X 500. 

Florinites minutus sp. nov., Sl. No. 10705/3 a, X 500. 

Kosankeisporites elegans (Kosanke) Buarp., original Sl. No. 490-A/5 (Diplotype in medium focus). 
Kosankeisporites elegans (Diplotype — Proximal side), X 500. 

Kosankeisporites elegans (Diplotype in deep focus with zigzag rugulae seen as white lines), X 670. 
Kosankeisporites elegans showing sulcus margin and line of bladder insertion in top focus, X 670. 
Kosankeisporites elegans as in Fig. 11, X 1000. 


Kosankeisporites elegans, Sl. No. 7316/2, X 500. 

Alisporites saarensis sp. nov., Sl. No. 10705/3 a (Holotype), X 500. 

Alisporites saarensis sp. nov., Sl. No. 10705/3 a, X 500. 

Schopfipollenites ellipsoides (Isr.) Por. & Kr., Sl. No. 13925, Distal, X 50. 
Schopfipollenites ellipsoides (Isr.) Pot. & Kr., Sl. No. 13925, Proximal, X 50. 
Schopfipollenites ellipsoides (Ier.) Pot. & Kr., Sl. No. 9596 (ground section), X 500. 
Schopfipollenites ellipsoides (Isr.) Por. & Kr., Sl. No. 9596 (ground section), X 1000. 
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D. C. Bhardwaj. The palynological investigations of the Saar coals. 
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D.C. Bhardwaj. The palynological investigations of the Saar coals. 
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D.C. Bhardwaj. The palynological investigations of the Saar coals. 
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D. C. Bhardwaj. The palynological investigations of the Saar coals. 
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Plate 27. 
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D.C. Bhardwaj. The palynological investigations of the Saar coals. 
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D.C. Bhardwaj. The palynological investigations of the Saar coals. 
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